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50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu 
100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 

Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
180 185 190 

Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala 
225 



<210> 237 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 



<222> (101) . . (385) 
<223> RXC02238 

<400> 237 

ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 115 

Val Thr Asn Val Ser 
1 5 

aac gag acc aac gcc acc aag gcc gtc ttc gat ccg cca gtg ggc att 163 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly lie 
10 15 20 

acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 211 
Thr Ala Pro Pro lie Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 
25 30 35 
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gcc etc gtg ate tte gca gee aag egt gcg egc cag ate aac age ttc 259 
Ala Leu Val lie Phe Ala Ala Lys Arg Ala Arg Gin He Asn Ser Phe 
40 45 50 

tac cat cag gca gat gag gga gta ttc gag ttc ate gga eca ttg gtt 307 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 

act ccg cag eca ggc gaa aag cca ctt tct att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 
70 75 80 85 

aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 405 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
90 95 

cac 408 



<210> 238 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
15 10 15 

Pro Pro Val Gly He Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys 
20 25 30 

Val Thr Ser Lys Tyr Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg 
35 40 45 

Gin He Asn Ser Phe Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe 
50 55 60 

He Gly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He 
65 70 75 80 

Ala Leu Arg Glu He Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
85 90 95 



<210> 239 

<211> 1827 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1804) 
<223> RXC00128 

<400> 239 

ccattttccg tttggtcttg cetaaagaac cgcatggaaa ttatcgtgaa gcaccgatcc 60 

cgttgategc tccagagaea cegtgggaag gggagcagca gtg agt aaa att teg 115 

Val Ser Lys He Ser 
1 5 
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acg aaa ctg aag gcc etc acc gcg gtg ctg tct gtg acc act ctg gtg 163 

Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser Val Thr Thr Leu Val 

10 15 20 

get ggg tgt tec acg ctt ccg cag aac acg gat ccg caa gtg ctg cgc 211 

Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 

25 30 35 

tea ttt tec ggg tec caa age aca caa gag ata gca ggg ccg acc ccg 259 

Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie Ala Gly Pro Thr Pro 

40 45 50 

aat caa gat ccg gat ttg ttg ate cgc ggc ttc ttc age gca ggt gcg 307 

Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe Phe Ser Ala Gly Ala 

55 60 65 

tat ccg act cag cag tat gaa gcg gcg aag gcg tat ctg acg gaa ggg 355 

Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 

70 75 80 85 

acg cgc age acg tgg aat ccg get gcg teg act egt att ttg gat cgc 403 

Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr Arg lie Leu Asp Arg 

90 95 100 

att gat ctg aac act ctg cea ggt teg acg aat gcg gaa ega acg att 451 

He Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn Ala Glu Arg Thr He 

105 110 115 

gcg ate cgt gga acg cag gtc gga acg ttg etc age ggt ggc gtg tat 499 

Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu Ser Gly Gly Val Tyr 

120 125 130 

cag ccg gag aat gcg gag ttt gaa get gag ate acg atg egt egg gaa 547 

Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He Thr Met Arg Arg Glu 

135 140 145 

gat ggg gag tgg cgt ate gat get ttg ccg gae ggg att tta tta gag 595 

Asp Gly Glu Trp Arg He Asp Ala Leu Pro Asp Gly He Leu Leu Glu 

150 155 160 165 

aga aac gat ctg egg aac cat tac act ccg cae gat gtg tat ttc ttt 643 

Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His Asp Val Tyr Phe Phe 

T-?^ ^-7^ iftn 

gat cct tct ggc cag gtg ttg gtg ggg gat egg egt tgg ttg ttc aat 691 

Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg Arg Trp Leu Phe Asn 

185 190 195 

gag teg cag teg atg tec acg gtg ctg atg gee ctt ctg gtt aat ggt 739 

Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala Leu Leu Val Asn Gly 

200 205 210 

cct teg ccg gca att tct cct ggt gtg gtc aat cag ctg tec acg gat 787 

Pro Ser Pro Ala He Ser Pro Gly Val Val Asn Gin Leu Ser Thr Asp 

215 220 225 

gcg teg ttc gtg ggg ttc aat gat ggg gag tat cag ttc act ggt ttg 835 

Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr Gin Phe Thr Gly Leu 

230 235 240 245 

gga aat ttg gat gat gat gcg cgt ttg cgt ttc gee gee cag gcc gtg 883 
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Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe Ala Ala Gin Ala Val 
250 255 260 

tgg acg ttg gcg cat get gat gtc gca ggc ccc tac act ttg gtc get 931 
Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro Tyr Thr Leu Val Ala 
265 270 275 

gac ggc gcg ccg ttg ctg teg gag ttc cca acg etc ace ace gat gac 979 
Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr Leu Thr Thr Asp Asp 
280 285 290 

etc gcc gaa tac aac cca gag get tac acc aac acg gtg tec acg ttg 
1027 

Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn Thr Val Ser Thr Leu 
295 300 305 

ttt gcg ttg cag gat gga teg ttg teg agg gtc agt tec ggc aat gtg 

1075 

Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val Ser Ser Gly Asn Val 
310 315 320 325 

agt cca eta cag ggc att tgg age ggt gga gat ate gat tct gca gcg 
1123 

Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp lie Asp Ser Ala Ala 
330 335 340 

att tec tec tec gee aat gtg gtg gca gcg gta cgc cac gaa aac aac 
1171 

lie Ser Ser Ser Ala Asn Val Val Ala Ala Val Arg His Glu Asn Asn 

345 350 355 

gag gca gtg ett act gtt ggc tec atg gaa ggc gtg act tea gat gcg 
1219 

Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly Val Thr Ser Asp Ala 
360 365 370 

ttg agg agt gaa acg ate act egt ccc acc ttt gaa tac gcg teg agt 
1267 

Leu Arg Ser Glu Thr lie Thr Arg Pro Thr Phe Glu Tyr Ala Ser Ser 
375 380 385 

ggg ttg tgg get gtg gtg gat ggg gag acg cet gtc cga gtc gca ega 
1315 

Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro Val Arg Val Ala Arg 

390 395 400 405 

teg gca aca acc ggt gag etc gtc cag acg gag gcg gag att gtg ctg 
1363 

Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu Ala Glu He Val Leu 
410 415 420 

cca agg gat gtg acg ggt ccg ate tct gaa ttc caa ctg tea cga act 
1411 

Pro Arg Asp Val Thr Gly Pro He Ser Glu Phe Gin Leu Ser Arg Thr 
425 430 435 

ggg gtc egg gcc gcc atg ate att gaa ggc aag gtg tac gtg ggc gtc 
1459 

Gly Val Arg Ala Ala Met He He Glu Gly Lys Val Tyr Val Gly Val 

440 445 450 
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gta acg cgt ccz ggt ccg ggc gag egg cgc gtg aca aat ate aeg gag 
1507 

Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val Thr Asn lie Thr Glu 
455 460 465 

gtg gcg ccg age ttg ggc gag gcg geg ctg teg ate aae tgg cge cca 
1555 

Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser He Asn Trp Arg Pro 
470 475 480 485 

gac ggc att ttg ctt gtg ggc acg tea att cca gag acg ccg ctg tgg 
1603 

Asp Gly lie Leu Leu Val Gly Thr Ser He Pro Glu Thr Pro Leu Trp 
490 495 500 

cgc gtc gag cag gac gga teg gcg att teg teg atg ccg age ggg aat 
1651 

Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser Met Pro Ser Gly Asn 
505 510 515 

etc age gcg ccg gtg gtg gcg gtg gca agt tec gcg acg acg gtc tac 
1699 

Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser Ala Thr Thr Val Tyr 
520 525 530 

gtc act gat teg cat gcg atg ctt cag ctg ccg act gcc gat aat gat 
1747 

Val Thr Asp Ser His Ala Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 

535 540 545 

att tgg cgc gag gtg ecc ggt ttg ctg ggc aeg cgt gcg geg ccg gtg 
1795 

lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr Arg Ala Ala Pro Val 
550 555 560 565 

gtt gcg tac tgatggagct gttcttcccg cgc 
1827 

Val Ala Tyr 



<210> 240 

<7^^> sfift 



<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Val Ser Lys He Ser Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser 
15 10 15 

Val Thr Thr Leu Val Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp 
20 25 30 

Pro Gin Val Leu Arg Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu He 
35 40 45 

Ala Gly Pro Thr Pro Asn Gin Asp Pro Asp Leu Leu He Arg Gly Phe 
50 55 60 

Phe Ser Ala Gly Ala Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala 
65 70 75 80 
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Tyr Leu Thr Glu Gly Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr 
85 90 95 

Arg lie Leu Asp Arg lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn 
100 105 110 

Ala Glu Arg Thr He Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu 
115 120 125 

Ser Gly Gly Val Tyr Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He 
130 135 140 

Thr Met Arg Arg Glu Asp Gly Glu Trp Arg He Asp Ala Leu Pro Asp 
145 150 155 160 

Gly He Leu Leu Glu Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His 

165 170 175 

Asp Val Tyr Phe Phe Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg 
180 185 190 

Arg Trp Leu Phe Asn Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala 
195 200 205 

Leu Leu Val Asn Gly Pro Ser Pro Ala He Ser Pro Gly Val Val Asn 
210 215 220 

Gin Leu Ser Thr Asp Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr 
225 230 235 240 

Gin Phe Thr Gly Leu Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe 
245 250 255 

Ala Ala Gin Ala Val Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro 
260 265 270 

Tyr Thr Leu Val Ala Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr 
275 280 285 

Leu Thr Thr Asp Asp Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn 
290 295 300 

Thr Val Ser Thr Leu Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val 
305 310 315 320 

Ser Ser Gly Asn Val Ser Pro Leu Gin Gly He Trp Ser Gly Gly Asp 
325 330 335 

He Asp Ser Ala Ala He Ser Ser Ser Ala Asn Val Val Ala Ala Val 
340 345 350 

Arg His Glu Asn Asn Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly 
355 360 365 

Val Thr Ser Asp Ala Leu Arg Ser Glu Thr He Thr Arg Pro Thr Phe 
370 375 380 

Glu Tyr Ala Ser Ser Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro 
385 390 395 400 
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Val Arg Val Ala Arg Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu 
405 410 415 

Ala Glu lie Val Leu Pro Arg Asp Val Thr Gly Pro lie Ser Glu Phe 
420 425 430 

Gin Leu Ser Arg Thr Gly Val Arg Ala Ala Met lie lie Glu Gly Lys 
435 440 445 

Val Tyr Val Gly Val Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val 
450 455 460 

Thr Asn lie Thr Glu Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser 
465 470 475 480 

lie Asn Trp Arg Pro Asp Gly lie Leu Leu Val Gly Thr Ser lie Pro 
485 490 495 

Glu Thr Pro Leu Trp Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser 

500 505 510 

Met Pro Ser Gly Asn Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser 
515 520 525 

Ala Thr Thr Val Tyr Val Thr Asp Ser His Ala Met Leu Gin Leu Pro 
530 535 540 

Thr Ala Asp Asn Asp lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr 
545 550 555 560 

Arg Ala Ala Pro Val Val Ala Tyr 
565 



<210> 241 
<211> 1344 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1321) 
r771-r T?Yftn??rtn 



<400> 241 

cagctagacc actgacattg cagttttaga cagcttggtc tatattggtt ttttgtattt 60 

aagactattt attctcaact tcttcgaaag aagggtattt gtg get cag cca acc 115 

Val Ala Gin Pro Thr 
1 5 

gcc gtc cgt ttg ttc acc agt gaa tct gta act gag gga cat cca gac 163 
Ala Val Arg Leu Phe Thr Ser Glu Ser Val Thr Glu Gly His Pro Asp 

10 15 20 

aaa ata tgt gat get att tec gat acc att ttg gac gcg ctg etc gaa 211 
Lys lie Cys Asp Ala lie Ser Asp Thr lie Leu Asp Ala Leu Leu Glu 
25 30 35 

aaa gat ccg cag teg cgc gtc gca gtg gaa act gtg gtc acc acc gga 259 
Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr Val Val Thr Thr Gly 
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40 45 50 

arc gzc cat gtt gtt ggc gag gtc cgt acc age get tae gta gag ate 307 
He Val His Val Val Gly Glu Val Arg Thr Ser Ala Tyr Val Glu He 
55 60 65 

ect caa tta gtc cgc aac aag etc ate gaa ate gga ttc aac tec tet 355 
Pro Gin Leu Val Arg Asn Lys Leu He Glu He Gly Phe Asn Ser Ser 
70 75 80 85 

gag gtc gga ttc gac gga cgc acc tgt ggc gtc tea gta tec acc ggc 403 
Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val Ser Val Ser He Gly 
90 95 100 

gag cag tee cag gaa ate get gac ggc gtg gat aac tec gac gaa gee 451 
Glu Gin Ser Gin Glu He Ala Asp Gly Val Asp Asn Ser Asp Glu Ala 
105 110 115 

cgc ace aac ggc gac get gaa gaa gac gac cgc gca ggt get ggc gac 499 
Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg Ala Gly Ala Gly Asp 
120 125 130 

cag ggc ctg atg ttc ggc tac gcc acc aac gaa acc gaa gag tac atg 547 
Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu Thr Glu Glu Tyr Met 
135 140 145 

cct ctt cct ate gcg ttg gcg cac cga ctg tea cgt cgt ctg acc cag 595 
Pro Leu Pro He Ala Leu Ala His Arg Leu Ser Arg Arg Leu Thr Gin 
150 155 160 165 

gtt cgt aaa gag ggc ate gtt cct cac ctg cgt cea gac gga aaa ace 643 
Val Arg Lys Glu Gly He Val Pro His Leu Arg Pro Asp Gly Lys Thr 
170 175 180 

cag gtc acc ttc gca tac gat gcg caa gac cgc cct age cac ctg gat 691 
Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg Pro Ser His Leu Asp 
185 190 195 

acc gtt gtc ate tec acc cag cac gac cea gaa gtt gac cgt gca tgg 739 
Thr Val Val He Ser Thr Gin His Asp Pro Glu Val Asp Arg Ala Trp 
200 205 210 

ttg gaa ace caa ctg cgc gaa cac gtc att gat tgg gta ate aaa gac 787 
Leu Glu Thr Gin Leu Arg Glu His Val He Asp Trp Val He Lys Asp 
215 220 225 

gea ggc att gag gat ctg gca acc ggt gag ate acc gtg ttg ate aac 835 
Ala Gly He Glu Asp Leu Ala Thr Gly Glu He Thr Val Leu He Asn 
230 235 240 245 

cct tea ggt tec ttc att ctg ggt ggc cec atg ggt gat gcg ggt ctg 883 
Pro Ser Gly Ser Phe He Leu Gly Gly Pro Met Gly Asp Ala Gly Leu 
250 255 260 

acc ggc cgc aag ate ate gtg gat acc tae ggt ggc atg get cgc cat 931 
Thr Gly Arg Lys lie He Val Asp Thr Tyr Gly Gly Met Ala Arg His 
265 270 275 

ggt ggt gga gea ttc tec ggt aag gat cea age aag gtg gac cgc tet 979 
Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp Arg Ser 
280 285 290 
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get gca tac gcc acg cgt tgg gta gca aag aac ate gtg gca gca ggc 
1027 

Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn lie Val Ala Ala Gly 
295 300 305 

ctt get gat cgc get gaa gtt cag gtt gca tac gcc att gga cgc gca 

1075 

Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr Ala lie Gly Arg Ala 

310 315 320 325 

aag cca gtc gga ctt tac gtt gaa acc ttt gac acc aac aag gaa ggc 
1123 

Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp Thr Asn Lys Glu Gly 
330 335 340 

ctg age gac gag cag att cag get gee gtg ttg gag gtc ttt gac ctg 
1171 

Leu Ser Asp Glu Gin lie Gin Ala Ala Val Leu Glu Val Phe Asp Leu 
345 350 355 

cgt cca gca gca att ate cgt gag ctt gat ctg ctt cgt ecg ate tac 
1219 

Arg Pro Ala Ala lie lie Arg Glu Leu Asp Leu Leu Arg Pro lie Tyr 

360 365 370 

get gac act get gcc tac ggc cac ttt ggt cgc act gat ttg gac ctt 
1267 

Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg Thr Asp Leu Asp Leu 
375 380 385 

ect tgg gag get ate gac cgc gtt gat gaa ctt cgc gca gcc etc aag 
1315 

Pro Trp Glu Ala lie Asp Arg Val Asp Glu Leu Arg Ala Ala Leu Lys 
390 395 400 405 

ttg gcc taaaaatetg atgtagtatc ttc 

1344 

Leu Ala 



^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

<211> 407 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 242 

Val Ala Gin Pro Thr Ala Val Arg Leu Phe Thr Ser Glu Ser Val Thr 
15 10 15 

Glu Gly His Pro Asp Lys lie Cys Asp Ala lie Ser Asp Thr lie Leu 
20 25 30 

Asp Ala Leu Leu Glu Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr 
35 40 45 

Val Val Thr Thr Gly lie Val His Val Val Gly Glu Val Arg Thr Ser 

50 55 60 

Ala Tyr Val Glu lie Pro Gin Leu Val Arg Asn Lys Leu lie Glu lie 
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65 70 75 80 

Gly Phe Asn Ser Ser Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val 
85 90 95 

Ser Val Ser He Gly Glu Gin Ser Gin Glu He Ala Asp Gly Val Asp 
100 105 110 

Asn Ser Asp Glu Ala Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg 
115 120 125 

Ala Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu 
130 135 140 

Thr Glu Glu Tyr Met Pro Leu Pro He Ala Leu Ala His Arg Leu Ser 
145 150 155 160 

Arg Arg Leu Thr Gin Val Arg Lys Glu Gly He Val Pro His Leu Arg 
165 170 175 

Pro Asp Gly Lys Thr Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg 
180 185 190 

Pro Ser His Leu Asp Thr Val Val He Ser Thr Gin His Asp Pro Glu 
195 200 205 

Val Asp Arg Ala Trp Leu Glu Thr Gin Leu Arg Glu His Val He Asp 
210 215 220 

Trp Val He Lys Asp Ala Gly He Glu Asp Leu Ala Thr Gly Glu He 
225 230 235 240 

Thr Val Leu He Asn Pro Ser Gly Ser Phe He Leu Gly Gly Pro Met 
245 250 255 

Gly Asp Ala Gly Leu Thr Gly Arg Lys He He Val Asp Thr Tyr Gly 
260 265 270 

Gly Met Ala Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser 
275 280 285 

Lys Val Asp Arg Ser Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn 
290 295 300 

He Val Ala Ala Gly Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr 
305 310 315 320 

Ala He Gly Arg Ala Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp 

325 330 335 

Thr Asn Lys Glu Gly Leu Ser Asp Glu Gin He Gin Ala Ala Val Leu 
340 345 350 

Glu Val Phe Asp Leu Arg Pro Ala Ala He He Arg Glu Leu Asp Leu 
355 360 365 

Leu Arg Pro He Tyr Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg 
370 375 380 

Thr Asp Leu Asp Leu Pro Trp Glu Ala He Asp Arg Val Asp Glu Leu 
385 390 395 400 
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Arg Ala Ala Leu Lys Leu Ala 
405 



<210> 243 
<211> 669 
<212> DNA 

<213> Corynebacterium gluCamicum 

<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXA00780 

<400> 243 

ccttttaagt ccttctttgc ccgtgaataa ttctctggat agtttccacg tgcagttaag 60 

tcacgctgtt agacttgcct gcatgctctc gacaataaaa atg ate cgt gaa gat 115 

Met lie Arg Glu Asp 
1 5 

etc gca aac get cgt gaa cac gat cea gea gcc cga ggc gat tta gaa 163 
Leu Ala Asn Ala Arg Glu His Asp Pro Ala Ala Arg Gly Asp Leu Glu 
10 15 20 

aac gea gtg gtt tae tec gga etc cac gcc ate tgg gca cat cga gtt 211 
Asn Ala Val Val Tyr Ser Gly Leu His Ala lie Trp Ala His Arg Val 
25 30 35 

gee aae age tgg tgg aaa tee ggt tte cge ggc ecc gee ege gta tta 259 
Ala Asn Ser Trp Trp Lys Ser Gly Phe Arg Gly Pro Ala Arg Val Leu 
40 45 50 

gcc caa ttc acc cga ttc etc acc ggc att gaa att cac ccc ggt gcc 307 
Ala Gin Phe Thr Arg Phe Leu Thr Gly lie Glu lie His Pro Gly Ala 
55 60 65 

acc att ggt cgt cge ttt ttt att gac cac gga atg gga ate gtc ate 355 
Thr lie Gly Arg Arg Phe Phe lie Asp His Gly Met Gly lie Val lie 
70 75 80 85 

Gly Glu Thr Ala Glu lie Gly Glu Gly Val Met Leu Tyr His Gly Val 
90 95 100 

acc etc ggc gga cag gtt etc acc caa acc aag cge cac ccc acg etc 451 
Thr Leu Gly Gly Gin Val Leu Thr Gin Thr Lys Arg His Pro Thr Leu 

105 110 115 

tge gac aae gtg aca gtc ggc geg ggc gea aaa ate tta ggt ccc ate 499 
Cys Asp Asn Val Thr Val Gly Ala Gly Ala Lys lie Leu Gly Pro He 
120 125 130 

ace ate ggc gaa ggc tec gca att ggc gee aat gca gtt gtc acc aaa 547 
Thr He Gly Glu Gly Ser Ala He Gly Ala Asn Ala Val Val Thr Lys 
135 140 145 

gac gtg ccg gca gaa cac ate gea gtc gga att ect geg gta gca cge 595 
Asp Val Pro Ala Glu His He Ala Val Gly He Pro Ala Val Ala Arg 
150 155 160 165 
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cca cct ggc aag aca gag aag ate aag etc gtc gat ccg gac tat tac 643 
Pro Arg Gly Lys Thr Glu Lys lie Lys Leu Val Asp Pro Asp Tyr Tyr 
170 175 180 



att taagaacagt tagcgcccta cct 
He 



669 



<210> 244 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Met He Arg Glu Asp Leu Ala Asn Ala Arg Glu His Asp Pro Ala Ala 
15 10 15 

Arg Gly Asp Leu Glu Asn Ala Val Val Tyr Ser Gly Leu His Ala He 
20 25 30 

Trp Ala His Arg Val Ala Asn Ser Trp Trp Lys Ser Gly Phe Arg Gly 
35 40 45 

Pro Ala Arg Val Leu Ala Gin Phe Thr Arg Phe Leu Thr Gly He Glu 
50 55 60 

He His Pro Gly Ala Thr He Gly Arg Arg Phe Phe He Asp His Gly 
65 70 75 80 

Met Gly He Val He Gly Glu Thr Ala Glu He Gly Glu Gly Val Met 
85 90 95 

Leu Tyr His Gly Val Thr Leu Gly Gly Gin Val Leu Thr Gin Thr Lys 
100 105 110 

Arg His Pro Thr Leu Cys Asp Asn Val Thr Val Gly Ala Gly Ala Lys 
115 120 125 

He Leu Gly Pro He Thr He Gly Glu Gly Ser Ala He Gly Ala Asn 
130 135 140 

Ala Val Val Thr Lys Asp Val Pro Ala Glu His He Ala Val Gly He 
145 150 155 160 

Pro Ala Val Ala Arg Pro Arg Gly Lys Thr Glu Lys He Lys Leu Val 
165 170 175 

Asp Pro Asp Tyr Tyr He 
180 



<210> 245 
<211> 1056 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
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<223> RXA00779 
<400> 245 

cagaggccac ttcaagtaga tgtttcgraa ttgtttacag cgtttacgca agcggtcgac 60 



caacaaaaac agcacttcaa tgatcggagc accacccgac atg ggc aat gtg tac 

Met Gly Asn Val Tyr 
1 5 



115 



aac aac ate acc gaa acc ate ggc eae ace cca ctg gta aag ctg aac 
Asn Asn lie Thr Glu Thr lie Gly His Thr Pro Leu Val Lys Leu Asn 
10 15 20 



163 



aag etc acc gaa ggc etc gac gca act gtc ctg gte aag ett gag tea 
Lys Leu Thr Glu Gly Leu Asp Ala Thr Val Leu Val Lys Leu Glu Ser 
25 30 35 



>11 



ttc aac cca gca aac tec gtc aag gac cgt ate ggt ctg gcc ate gtt 
Phe Asn Pro Ala Asn Ser Val Lys Asp Arg lie Gly Leu Ala lie Val 
40 45 50 



259 



gaa gat gca gag aag tec ggt gca ctg aag cca ggc ggc acc ate gtt 
Glu Asp Ala Glu Lys Ser Gly Ala Leu Lys Pro Gly Gly Thr lie Val 
55 60 65 



307 



gaa gca acc tec ggc aac acc ggt ate gca ctg gca atg gtc ggc get 
Glu Ala Thr Ser Gly Asn Thr Gly lie Ala Leu Ala Met Val Gly Ala 
70 75 80 85 



355 



gca cgc gga tac aac gtt gtt etc acc atg ccg gag acc atg tec aac 
Ala Arg Gly Tyr Asn Val Val Leu Thr Met Pro Glu Thr Met Ser Asn 
90 95 100 



403 



gag cgt cgc gtt etc etc cgc get tac ggt gca gag ate gtt ctt acc 
Glu Arg Arg Val Leu Leu Arg Ala Tyr Gly Ala Glu lie Val Leu Thr 
105 110 115 



451 



cca ggt gca gca ggc atg cag ggt gca aag gac aag gca gac gaa ate 
Pro Gly Ala Ala Gly Met Gin Gly Ala Lys Asp Lys Ala Asp Glu lie 
120 125 130 



499 



gtc get gaa cgc gaa aac gca gtc ctt get cgc cag ttc gag aac gag 



547 



135 



140 



145 



gca aac cca cgc gtc aac cgc gac acc acc gcg aag gaa ate etc gaa 
Ala Asn Pro Arg Val Asn Arg Asp Thr Thr Ala Lys Glu lie Leu Glu 



150 



155 



160 



165 



595 



gac acc gac ggc acc gtt gat ate ttc gtt gca age ttc ggc acc ggc 
Asp Thr Asp Gly Thr Val Asp lie Phe Val Ala Ser Phe Gly Thr Gly 



170 



175 



180 



643 



gga acc gtc acc ggc gtt ggc cag gtc ctg aag gaa aac aac gca gac 
Gly Thr Val Thr Gly Val Gly Gin Val Leu Lys Glu Asn Asn Ala Asp 



185 



190 



195 



691 



gta cag gtc tac acc gtc gag cca gaa gcg tec cca ctt ctg acc get 
Val Gin Val Tyr Thr Val Glu Pro Glu Ala Ser Pro Leu Leu Thr Ala 



200 



205 



210 



739 
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ggc aag get ggt cca cac aag ate cag ggc ate ggc gca aac ttc ate 787 
Gly Lys Ala Gly Pro His Lys lie Gin Gly He Gly Ala Asn Phe He 
215 220 225 

eee gag gte ctg gac egc aag gtt etc gae gae gtg ctg ace gtc tec 835 
Pro Glu Val Leu Asp Arg Lys Val Leu Asp Asp Val Leu Thr Val Ser 
230 235 240 245 

aac gaa gac gca ate gca ttc tec cge aag etc get ace gaa gag ggc 883 
Asn Glu Asp Ala He Ala Phe Ser Arg Lys Leu Ala Thr Glu Glu Gly 
250 255 260 

ate etc ggc ggt ate tee ace ggc gca aac ate aag gca get ett gac 931 
He Leu Gly Gly He Ser Thr Gly Ala Asn He Lys Ala Ala Leu Asp 
265 270 275 

ctt gca gca aag cca gag aac get ggc aaa ace ate gtc acc gtt gte 979 
Leu Ala Ala Lys Pro Glu Asn Ala Gly Lys Thr He Val Thr Val Val 
280 285 290 

acc gac ttc ggc gag cge tac gtc tec acc gtt ctt tac gaa gac ate 
1027 

Thr Asp Phe Gly Glu Arg Tyr Val Ser Thr Val Leu Tyr Glu Asp He 
295 300 305 

egc gac taattcttag egactgttaa cca 

1056 

Arg Asp 

310 



<210> 246 
<211> 311 
<212> PRT 

<213> Corynebaeteriuin glutamieum 
<400> 246 

Met Gly Asn Val Tyr Asn Asn He Thr Glu Thr He Gly His Thr Pro 
15 10 15 

Leu Val Lys Leu Asn Lys Leu Thr Glu Gly Leu Asp Ala Thr Val Leu 

20 25 30 

Val Lys Leu Glu Ser Phe Asn Pro Ala Asn Ser Val Lys Asp Arg He 
35 40 45 

Gly Leu Ala He Val Glu Asp Ala Glu Lys Ser Gly Ala Leu Lys Pro 
50 55 60 

Gly Gly Thr He Val Glu Ala Thr Ser Gly Asn Thr Gly He Ala Leu 
65 70 75 80 

Ala Met Val Gly Ala Ala Arg Gly Tyr Asn Val Val Leu Thr Met Pro 
85 90 95 

Glu Thr Met Ser Asn Glu Arg Arg Val Leu Leu Arg Ala Tyr Gly Ala 
100 105 110 

Glu He Val Leu Thr Pro Gly Ala Ala Gly Met Gin Gly Ala Lys Asp 
115 120 125 



359 



w o 01/00843 



PCT/IB0(MM»923 



Lys Ala Asp Glu lie Val Ala Glu Arg Glu Asn Ala Val Leu Ala Arg 
130 135 140 

Gin Phe Glu Asn Glu Ala Asn Pro Arg Val Asn Arg Asp Thr Thr Ala 
145 150 155 160 

Lys Glu lie Leu Glu Asp Thr Asp Gly Thr Val Asp lie Phe Val Ala 
165 170 175 

Ser Phe Gly Thr Gly Gly Thr Val Thr Gly Val Gly Gin Val Leu Lys 
180 185 190 

Glu Asn Asn Ala Asp Val Gin Val Tyr Thr Val Glu Pro Glu Ala Ser 
195 200 205 

Pro Leu Leu Thr Ala Gly Lys Ala Gly Pro His Lys lie Gin Gly lie 
210 215 220 

Gly Ala Asn Phe lie Pro Glu Val Leu Asp Arg Lys Val Leu Asp Asp 

225 230 235 240 

Val Leu Thr Val Ser Asn Glu Asp Ala lie Ala Phe Ser Arg Lys Leu 
245 250 255 

Ala Thr Glu Glu Gly lie Leu Gly Gly lie Ser Thr Gly Ala Asn lie 
260 265 270 

Lys Ala Ala Leu Asp Leu Ala Ala Lys Pro Glu Asn Ala Gly Lys Thr 
275 280 285 

lie Val Thr Val Val Thr Asp Phe Gly Glu Arg Tyr Val Ser Thr Val 
290 295 300 

Leu Tyr Glu Asp lie Arg Asp 
305 310 



<210> 247 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 



<221> CDS 

<222> (1) . . (600) 

<223> RXN00402 

<400> 247 

act gac gaa aag gat gga aag cca gta ttg ccc tac ttc gtc act cca 48 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

gat get get tac cac gga ttg aag tac gca gac ctt ggt gca cca gcc 96 
Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 
20 25 30 

ttc ggc etc aag gtt cgc gtt ggc ctt eta cgc gac acc ggc tec acc 144 
Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

crc tec gca ttc aac gca tgg get gca gtc cag ggc ate gac ace ctt 192 
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Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu 
50 55 60 

tec ctg cgc ctg gag cgc cac aac gaa aac gcc ate aag gtt gea gaa 240 
Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala lie Lys Val Ala Glu 
65 70 75 80 

tte etc aac aac cac gag aag gtg gaa aag gtt aac ttc gca ggc ctg 288 
Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 
85 90 95 

aag gat tec cct tgg tac gca acc aag gaa aag ctt ggc ctg aag tac 336 
Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 
100 105 110 

acc ggc tec gtt etc acc ttc gag ate aag ggc ggc aag gat gag get 384 
Thr Gly Ser Val Leu Thr Phe Glu He Lys Gly Gly Lys Asp Glu Ala 
115 120 125 

tgg gea ttt ate gae gcc ctg aag eta cac tee aac ctt gca aac ate 
Trp Ala Phe He Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn He 
130 135 140 

ggc gat gtt cgc tee etc gtt gtt cac cca gca acc acc acc cat tea 
Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
145 150 155 160 

cag tec gac gaa get ggc ctg gca cgc gcg ggc gtt acc cag tec acc 
Gin Ser Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr 
165 170 175 

gtc cgc ctg tec gtt ggc ate gag acc att gat gat ate ate get gac 576 
Val Arg Leu Ser Val Gly He Glu Thr He Asp Asp He He Ala Asp 
180 185 190 

etc gaa ggc ggc ttt get gea ate tagctttaaa tagactcacc cca 623 
Leu Glu Gly Gly Phe Ala Ala He 
195 200 



432 



480 



528 



<210> 248 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 
20 25 30 

Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly He Asp Thr Leu 
50 55 60 

Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala He Lys Val Ala Glu 
65 70 75 80 
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Phe Leu Asn Asn 



Lys Asp Ser Pro 
100 

Thr Gly Ser Val 
115 

Trp Ala Phe lie 
130 

Gly Asp Val Arg 
145 

Gin Ser Asp Glu 



Val Arg Leu Ser 

180 

Leu Glu Gly Gly 
195 



His Glu Lys Val 
85 

Trp Tyr Ala Thr 



Leu Thr Phe Glu 
120 

Asp Ala Leu Lys 
135 

Ser Leu Val Val 
150 

Ala Gly Leu Ala 
165 

Val Gly lie Glu 



Phe Ala Ala lie 
200 



Glu Lys Val Asn 
90 

Lys Glu Lys Leu 
105 

lie Lys Gly Gly 



Leu His Ser Asn 
140 

His Pro Ala Thr 
155 

Arg Ala Gly Val 
170 

Thr lie Asp Asp 
185 



Phe Ala Gly Leu 
95 

Gly Leu Lys Tyr 
110 

Lys Asp Glu Ala 
125 

Leu Ala Asn lie 



Thr Thr His Ser 
160 

Thr Gin Ser Thr 
175 

lie lie Ala Asp 

190 



<210> 249 
<211> 599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (576) 

<223> FRXA00402 

<400> 249 

gta ttg ccc tac ttc gtc act cca gat get get tac cac gga ttg aag 48 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 

tac gca gac ctt ggt gca cca gcc ttc ggc etc aag gtt cgc gtt ggc 96 
Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 

iSi 

ctt eta cgc gac acc ggc tec acc etc tec gca ttc aac gca tgg get 144 
Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 

gca gtc cag ggc ate gac acc ctt tec ctg cgc ctg gag cgc cac aac 192 
Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

gaa aac gcc ate aag gtt gca gaa ttc etc aac aac cac gag aag gtg 240 
Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

gaa aag gtt aac ttc gca ggc ctg aag gat tec cct tgg tac gca acc 288 
Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 
85 90 95 

aag gaa aag ctt ggc ctg aag tac acc ggc tec gtt etc acc ttc gag 336 
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Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 
100 105 110 

ate aag ggc ggc aag gat gag get tgg gca ttt ate gae gee ctg aag 384 
lie Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe He Asp Ala Leu Lys 
115 120 125 

eta cac tec aac ctt gea aac ate ggc gat gtt cgc tec etc gtt gtt 432 
Leu His Ser Asn Leu Ala Asn He Gly Asp Val Arg Ser Leu Val Val 
130 135 140 

eae cca gea ace ace aee cat tea cag tec gac gaa get ggc ctg gca 480 
His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
145 150 155 160 

cgc gcg ggc gtt acc cag tec acc gtc cgc ctg tec gtt ggc ate gag 528 
Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly He Glu 
165 170 175 

acc att gat gat ate ate get gae etc gaa ggc ggc ttt get gea ate 576 
Thr He Asp Asp He He Ala Asp Leu Glu Gly Gly Phe Ala Ala He 
180 185 190 

tagctttaaa tagactcacc cca 599 



<210> 250 
<211> 192 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 250 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 

Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 

20 25 30 

Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 

Ala Val Gin Gly He Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 
85 90 95 

Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 
100 105 110 

He Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe He Asp Ala Leu Lys 
115 120 125 

Leu His Ser Asn Leu Ala Asn He Gly Asp Val Arg Ser Leu Val Val 
130 135 140 

His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
145 150 155 160 
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Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly lie Glu 

165 170 175 

Thr lie Asp Asp lie lie Ala Asp Leu Glu Gly Gly Phe Ala Ala lie 

180 185 190 



<210> 251 
<211> 613 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXS00405 

<400> 251 

agaataaatt tataccacac agtctattgc aatagaccaa gctgttcagt agggtgcatg 60 

ggagaagaat ttcctaataa aaactcttaa ggacctccaa atg cca aag tac gac 115 

Met Pro Lys Tyr Asp 



aat tec aat get gac cag tgg ggc ttt gaa acc cgc tec att cac gca 163 
Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr Arg Ser lie His Ala 
10 15 20 

ggc cag tea gta gac gca cag acc age gca cga aac ett ccg ate tac 211 
Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg Asn Leu Pro lie Tyr 
25 30 35 

caa tec ace get ttc gtg ttc gac tec get gag cac gee aag cag egt 259 
Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu His Ala Lys Gin Arg 
40 45 50 

ttc gca ctt gag gat eta ggc cct gtt tac tec cgc etc acc aac cca 307 
Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser Arg Leu Thr Asn Pro 

^ ^ 

acc gtt gag get ttg gaa aac cgc ate get tec etc gaa ggt ggc gte 355 
Thr Val Glu Ala Leu Glu Asn Arg lie Ala Ser Leu Glu Gly Gly Val 
70 75 80 85 

cac get gta geg ttc tec tec gga cag gee gca ace acc aac gee att 403 
His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala Thr Thr Asn Ala lie 
90 95 100 

ttg aac ctg gca gga geg ggc gac cac ate gte ace tec cca cgc etc 451 
Leu Asn Leu Ala Gly Ala Gly Asp H:ls lie Val Thr Ser Pro Arg Leu 
105 110 115 

tac ggt ggc acc gag act eta ttc ctt ate act ctt aac cgc ctg ggt 499 
Tyr Gly Gly Thr Glu Thr Leu Phe Leu lie Thr Leu Asn Arg Leu Gly 
120 125 130 

ate gat gtt tee ttc gtg gaa aac cec gac gac cct gag tec tgg cag 547 
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lie Asp Val Ser Phe Val Glu Asn Pro Asp Asp Pro Glu Ser Trp Gin 
135 140 145 

gca gcc gtt cag cca aac acc aaa gca ttc ttc ggc gag act ttc gcc 595 
Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe Gly Glu Thr Phe Ala 
150 155 160 165 

aac cca cag gca gac gtc 613 
Asn Pro Gin Ala Asp Val 
170 



<210> 252 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Met Pro Lys Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr 
15 10 15 

Arg Ser He His Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 
20 25 30 

Asn Leu Pro He Tyr Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu 
35 40 45 

His Ala Lys Gin Arg Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser 
50 55 60 

Arg Leu Thr Asn Pro Thr Val Glu Ala Leu Glu Asn Arg He Ala Ser 
65 70 75 80 

Leu Glu Gly Gly Val His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala 
85 90 95 

Thr Thr Asn Ala He Leu Asn Leu Ala Gly Ala Gly Asp His He Val 
100 105 110 

Thr Ser Pro Arg Leu Tyr Gly Gly Thr Glu Thr Leu Phe Leu He Thr 
115 120 125 

Leu Asn Arg Leu Gly He Asp Val Ser Phe Val Glu Asn Pro Asp Asp 

130 135 140 

Pro Glu Ser Trp Gin Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe 
145 150 155 160 

Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val 
165 170 



<210> 253 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> RXC00164 
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<400> 253 

ctgctttgcg ggaggttatg aaatgagtgg ggagacgtcg aaaagcatgc gctttccgtt 60 

ggccagcctg ccgcaagtgc ggcgcgaggt ggcccggcag gtg ggt cgt att ccg 115 

Val Gly Arg lie Pro 
1 5 

egg gcg aag tgg tgg ttt tta ggc gcg ctg gtg ttg ctg agt gcg ggc 163 
Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val Leu Leu Ser Ala Gly 
10 15 20 

get tat gcg teg gtg ccg gtg ccg cag gtg ctg ggg egg att gtg gat 211 
Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu Gly Arg lie Val Asp 
25 30 35 

ctg gtg tec gat ggc gcg eag atg cgt gat ttt gtt gag etc agt gtg 259 
Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe Val Glu Leu Ser Val 
40 45 50 

att etc att gcg gtg gca att gee ggc gcg gtg etc agt gcg tgc ggg 307 
lie Leu lie Ala Val Ala lie Ala Gly Ala Val Leu Ser Ala Cys Gly 
55 60 65 

ttc tat gtg gtg teg egg att tct gag aag att ate gcc aat ttg agg 355 
Phe tyr Val Val Ser Arg lie Ser Glu Lys lie lie Ala Asn Leu Arg 
70 75 80 85 

gaa gat atg gtg ggc acc gcg ctt ggg ttg ecc acg cac cag gtg gaa 403 
Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro Thr His Gin Val Glu 
90 95 100 

gat gcg ggc tct ggc gat ttg gtg age cgc tec acc gat gat gtc tec 451 
Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser Thr Asp Asp Val Ser 
105 110 115 

gag eta tec gca gcg gtg aca gag ace gtc ccg att tta agt tec tea 499 
Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro lie Leu Ser Ser Ser 
120 125 130 

ctg ttt ace att gcc gcg acg ate att gcg ctg ttt tct ttg gac tgg 547 
Leu Phe Thr lie Ala Ala Thr He He Ala Leu Phe Ser Leu Asp Trp 



caa ttt gtg etc att cct gtc gtg gtg gcg ccg gtg tac tac ttc gcg 595 
Gin Phe Val Leu He Pro Val Val Val Ala Pro Val Tyr Tyr Phe Ala 
150 155 160 165 

tec aag cac tat ttg age aag gcg ccg gat egg tat gcg gca gaa cgc 643 
Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg Tyr Ala Ala Glu Arg 
170 175 180 

gcg gcg atg gcg gag cgt gcg cga aag gta ctt gag get att cgc ggg 691 
Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu Glu Ala He Arg Gly 
185 190 195 

cgt gca act gtg egg gcg tat tee atg gaa gat gee atg eat aat cag 739 
Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp Ala Met His Asn Gin 

200 205 210 

att gat cag gcg teg tgg tct gtg gtg gtc aag ggt att cgt gcg cgc 787 
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He Asp Gin Ala Ser Trp Ser Val Val Val Lys Gly He Arg Ala Arg 
215 220 225 

acc acc atg ttg att Ctg aac atg tag atg ctg ttt gcg gaa ttc etc 835 
Thr Thr Met Leu He Leu Asn Met Trp Met Leu Phe Ala Glu Phe Leu 
230 235 240 245 

atg etc gcg gtc gcg ttg gtg ate ggc tac aag ctg gtc att gat aat 883 
Met Leu Ala Val Ala Leu Val He Gly Tyr Lys Leu Val He Asp Asn 
250 255 260 

gcg ctg acg ate ggc gcg gtt acc ggt gee gtg ctg atg att att cgt 931 
Ala Leu Thr He Gly Ala Val Thr Gly Ala Val Leu Met He He Arg 
265 270 275 

ctg cgt ggc ccg atg aat atg ttc atg cgc gtg etc gac acc att caa 979 
Leu Arg Gly Pro Met Asn Met Phe Met Arg Val Leu Asp Thr He Gin 
280 285 290 

tec ggc tat gcg teg ctg gcg cgc ate gtg gga gtt gtt gcg gat ccg 
1027 

Ser Gly Tyr Ala Ser Leu Ala Arg He Val Gly Val Val Ala Asp Pro 
295 300 305 

ccg att cet gtg ccc gac age ggt gtg aaa gea cet cag ggc aaa gtg 
1075 

Pro He Pro Val Pro Asp Ser Gly Val Lys Ala Pro Gin Gly Lys Val 
310 315 320 325 

gaa ttg cgc aac gtc age ttt age tat ggc gat tec tgg gcg gtg aaa 
1123 

Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp Ser Trp Ala Val Lys 
330 335 340 

gac ate gac ate acg ate aat tec ggc gaa act gtc gcg etc gtg ggc 

1171 

Asp He Asp He Thr He Asn Ser Gly Glu Thr Val Ala Leu Val Gly 

345 350 355 

gea tct ggc gca ggt aag acg acg gtc gcc gee ttg ctg gcg ggc ttg 
1219 

Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala Leu Leu Ala Gly Leu 
360 365 370 

egg gtg eca gat caa ggg caa gtg ctt gtc gac gac ttc ccc gtc tct 

1267 

Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp Asp Phe Pro Val Ser 

375 380 385 

cac etc tct gac cgc gag cgt ate gcc cgc ttg gcc atg gtc age cag 
1315 

His Leu Ser Asp Arg Glu Arg He Ala Arg Leu Ala Met Val Ser Gin 

390 395 400 405 

gag gtt eat gtt ttc tec ggc acg ctg cgc cag gat etc acc ttg get 
1363 

Glu Val His Val Phe Ser Gly Thr Leu Arg Gin Asp Leu Thr Leu Ala 

410 415 420 

aaa eca gat gcc tec gat gag gaa tta gcg cat get ctt ggg caa gtt 
1411 
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Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His Ala Leu Gly Gin Val 
425 430 435 

aat gcc ctt gac tgg ttg gag agt ctt cca gaa gga ctg gac acg gtc 
1459 

Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu Gly Leu Asp Thr Val 
440 445 450 

gtt ggt gcg cga gga ate cag eta gaa cca gtg gtg get cag cag ttg 
1507 

Val Gly Ala Arg Gly lie Gin Leu Glu Pro Val Val Ala Gin Gin Leu 
455 460 465 

gcg ttg gee egg gtg ttg ttg cte aat eeg geg ate gtc ate atg gat 

1555 

Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala lie Val lie Met Asp 
470 475 480 485 

gaa gee acg gca gaa gea gga teg gcg ggt gee age gca ctg gaa gag 
1603 

Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala Ser Ala Leu Glu Glu 
490 495 500 

get gea gat gea gtg age aag aae egt tee gea ttg gtg gtg geg cae 
1651 

Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala Leu Val Val Ala His 

505 510 515 

egg ttg gat eag gea teg egg get gat cag att ctg gtg atg gat aag 
1699 

Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin lie Leu Val Met Asp Lys 
520 525 530 

ggg gag gtt gtg gaa tee ggt act cae eag gag tta ttg gat cae ggg 
1747 

Gly Glu Val Val Glu Ser Gly Thr His Gin Glu Leu Leu Asp His Gly 
535 540 545 

ggt att tat cag cgt ctg tgg act gcg tgg agt gtc gga aga 
1789 

Gly lie Tyr Gin Arg Leu Trp Thr Ala Trp Ser Val Gly Arg 

550 555 560 

tagttgaetg ttcaatgegt tga 
1812 



<210> 254 
<211> 563 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 254 

Val Gly Arg lie Pro Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val 
15 10 15 

Leu Leu Ser Ala Gly Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu 
20 25 30 

Gly Arg lie Val Asp Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe 
35 40 45 
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Val Glu Leu Ser Val He Leu He Ala Val Ala lie Ala Gly Ala Val 
50 55 60 

Leu Ser Ala Cys Gly Phe Tyr Val Val Ser Arg He Ser Glu Lys He 
65 70 75 80 

He Ala Asn Leu Arg Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro 
85 90 95 

Thr His Gin Val Glu Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser 
100 105 110 

Thr Asp Asp Val Ser Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro 
115 120 125 

He Leu Ser Ser Ser Leu Phe Thr He Ala Ala Thr He He Ala Leu 
130 135 140 

Phe Ser Leu Asp Trp Gin Phe Val Leu He Pro Val Val Val Ala Pro 
145 150 155 160 

Val Tyr Tyr Phe Ala Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg 
165 170 175 

Tyr Ala Ala Glu Arg Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu 
180 185 190 

Glu Ala He Arg Gly Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp 

195 200 205 

Ala Met His Asn Gin He Asp Gin Ala Ser Trp Ser Val Val Val Lys 
210 215 220 

Gly He Arg Ala Arg Thr Thr Met Leu He Leu Asn Met Trp Met Leu 
225 230 235 240 

Phe Ala Glu Phe Leu Met Leu Ala Val Ala Leu Val He Gly Tyr Lys 
245 250 255 

Leu Val He Asp Asn Ala Leu Thr He Gly Ala Val Thr Gly Ala Val 
260 265 270 

Leu Met He He Arg Leu Arg Gly Pro Met Asn Met Phe Met Arg Val 
275 280 285 

Leu Asp Thr He Gin Ser Gly Tyr Ala Ser Leu Ala Arg He Val Gly 
290 295 300 

Val Val Ala Asp Pro Pro He Pro Val Pro Asp Ser Gly Val Lys Ala 
305 310 315 320 

Pro Gin Gly Lys Val Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp 
325 330 335 

Ser Trp Ala Val Lys Asp He Asp He Thr He Asn Ser Gly Glu Thr 
340 345 350 

Val Ala Leu Val Gly Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala 
355 360 365 
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Leu Leu Ala Gly Leu Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp 
370 375 380 

Asp Phe Pro Val Ser His Leu Ser Asp Arg Glu Arg lie Ala Arg Leu 
385 390 ' 395 400 

Ala Met Val Ser Gin Glu Val His Val Phe Ser Gly Thr Leu Arg Gin 
405 410 415 

Asp Leu Thr Leu Ala Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His 
420 425 430 

Ala Leu Gly Gin Val Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu 
435 440 445 

Gly Leu Asp Thr Val Val Gly Ala Arg Gly He Gin Leu Glu Pro Val 
450 455 460 

Val Ala Gin Gin Leu Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala 
465 470 475 480 

He Val He Met Asp Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala 
485 490 495 

Ser Ala Leu Glu Glu Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala 
500 505 510 

Leu Val Val Ala His Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin He 
515 520 525 

Leu Val Met Asp Lys Gly Glu Val Val Glu Ser Gly Thr His Gin Glu 
530 535 540 

Leu Leu Asp His Gly Gly He Tyr Gin Arg Leu Trp Thr Ala Trp Ser 
545 550 555 560 

Val Gly Arg 



<210> 255 
<211> 1713 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1690) 
<223> RXC01191 

<400> 255 

cgctgctttc acgcaactga aaccgcaccg gatcaagtta tttggggttg ttctttgtgg 60 

cgtgttggtg gccgtcgcgg ggttggtagg gccctgggcg gtg ggt gga etc gtc 115 

Val Gly Gly Leu Val 

1 5 

gat aag etc ctt gea acc ccg age atg cgc gac gtt gta gtg ttc gcg 163 

Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp Val Val Val Phe Ala 

10 15 20 
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ctg ctt ate gtg get ggc gge gtt gtt teg age ctg ggc acg tgg tgg 211 
Leu Leu He Val Ala Gly Gly Val Val Ser Ser Leu Gly Thr Trp Trp 
25 30 35 

ggc age geg ctg atg gcg cgc gcg ttg gag ccg gcg ate gcg ggg ctg 259 
Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro Ala He Ala Gly Leu 
40 45 50 

cgc gag gat gtg ttg cgc gcg gcg gtg agt ttg gat gcg aac acg att 307 
Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu Asp Ala Asn Thr He 
55 60 65 

gaa acg gcg ggg cgc ggc gae gtg att teg cgt ate gcg gat gat teg 355 
Glu Thr Ala Gly Arg Gly Asp Val He Ser Arg He Ala Asp Asp Ser 
70 75 80 85 

egg gag gtg tec act gcg geg age ace gtg gtg ccg ctg atg gtg cag 403 
Arg Glu Val Ser Thr Ala Ala Ser Thr Val Val Pro Leu Met Val Gin 
90 95 100 

gcg gge ttt acc gtg gtg att tec gcg ttt ggc atg gcg gcg gtt gat 451 
Ala Gly Phe Thr Val Val He Ser Ala Phe Gly Met Ala Ala Val Asp 
105 110 115 

tgg cgc etc ggc ctt gtc ggt ttg gtc geg ate ccg ctg tat tgg acc 499 
Trp Arg Leu Gly Leu Val Gly Leu Val Ala He Pro Leu Tyr Trp Thr 
120 125 130 

acg ttg cgc gtc tat tta ecc cgc tea ggt ccg ctt tat acg cgt gag 547 
Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro Leu Tyr Thr Arg Glu 
135 140 145 

cgc gag gee ttt ggg gtg cgc acg cag egg ctt gtc ggc gca gtc gaa 595 
Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu Val Gly Ala Val Glu 
150 155 160 165 

ggc gcg gaa acc ttg cgc get ttc cgc gca gaa gat aca gaa tta aag 643 
Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu Asp Thr Glu Leu Lys 
170 175 180 

cgt ate gae gca gee tec ggc gaa gee cgc gae att tec att tet gtt 691 
Arg He Asp Ala Ala Ser Gly Glu Ala Arg Asp He Ser He Ser Val 
185 190 195 

ttc agg ttc etc aca tgg gca ttt tec cgc aac aac cgc gcg gaa tgc 739 
Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn Asn Arg Ala Glu Cys 

200 205 210 

ate acc etc gtg etc ate ttg ggc acc ggc ttt tac ctg gtc aac ate 787 
He Thr Leu Val Leu He Leu Gly Thr Gly Phe Tyr Leu Val Asn He 
215 220 225 

gat ctg gtc ace gtc gge gca gtc tea acc gee gca ctg ate ttc eac 835 
Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala Ala Leu He Phe His 
230 235 240 245 

cga etc ttc ggt cea ate ggc acg etc gtg ggc atg ttc tec gae ate 883 
Arg Leu Phe Gly Pro He Gly Thr Leu Val Gly Met Phe Ser Asp He 
250 255 260 

caa tec gee age gca teg ctg ate cgc atg gtg ggc gtt att aac gcg 931 
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Gin Ser Ala Ser Ala Ser Leu lie Arg Met Val Gly Val lie Asn Ala 
265 270 275 

Gca teg aac cag gtc age ggc acc teg ccg geg tct gcc age aee get 979 
Ala Ser Asn Gin Val Ser Gly Thr Ser Pro Ala Ser Ala Ser Thr Ala 
280 285 290 

tta aeg ctt tte gac gtc tec eac eae tat eac aet gca cce gtc ate 
1027 

Leu Thr Leu Phe Asp Val Ser His His Tyr His Thr Ala Pro Val lie 

295 300 305 

aag aat gca tee gtg cag etg gaa eea ggg gaa eac ate gcc att gtg 
1075 

Lys Asn Ala Ser Val Gin Leu Glu Pro Gly Glu His lie Ala lie Val 

310 315 320 325 

ggt gcg acc ggc get ggt aaa age aeg etc gcc etc att geg gca ggc 

1123 

Gly Ala Thr Gly Ala Gly Lys Ser Thr Leu Ala Leu lie Ala Ala Gly 
330 335 340 

ctg etc age eca act tec ggg cag gtg get etc ggc gga teg agt ttt 
1171 

Leu Leu Ser Pro Thr Ser Gly Gin Val Ala Leu Gly Gly Ser Ser Phe 

345 350 355 

tct aac gtc gaa ccg gaa gca ttg cgc cag aag ate gcg atg gtc age 
1219 

Ser Asn Val Glu Pro Glu Ala Leu Arg Gin Lys lie Ala Met Val Ser 
360 365 370 

caa gaa ate eac tgc ttc cga gga tct gtt tta gat aat ctt cgt ate 
1267 

Gin Glu lie His Cys Phe Arg Gly Ser Val Leu Asp Asn Leu Arg lie 
375 380 385 

gca cgc cce gaa gee acc gat gcg gac ate eac gee gtt etc gee gat 
1315 

Ala Arg Pro Glu Ala Thr Asp Ala Asp lie His Ala Val Leu Ala Asp 

390 395 400 405 

t-t-r^ r.=.r. r-n,r^ ^^a r^r^rr a nrrr- ^ra rrnr- -^nn n^n 

1363 

lie Gly Asp Ser Trp Leu Glu Arg Leu Pro Gin Gly lie Asp Thr lie 

410 415 420 

gtg ggt gat ggc get tte cgt tta acc tct gtg gaa aac cag ate atg 
1411 

Val Gly Asp Gly Ala Phe Arg Leu Thr Ser Val Glu Asn Gin lie Met 

425 430 435 

geg ctt get cgc gta cat ttg gcc gac eta gca ate gtc ate ctt gat 
1459 

Ala Leu Ala Arg Val His Leu Ala Asp Leu Ala lie Val lie Leu Asp 
440 445 450 

gaa gca aeg get gaa tea ggc tct gat cat gca aaa cag ctt gaa gat 

1507 

Glu Ala Thr Ala Glu Ser Gly Ser Asp His Ala Lys Gin Leu Glu Asp 
455 460 465 
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gca gcc ctt aaa gtc act gaa aac aga tea gcc ate ate gtg get cae 
1555 

Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala He He Val Ala His 

470 475 480 485 

cgc ete aac eaa geg aaa ace gcc gat cgc ate ate gtc atg gac tec 
1603 

Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg He He Val Met Asp Ser 
490 495 500 

gga gaa ate ata gaa tet gga acc cat gaa gag ctt ega geg ate ggc 
1651 

Gly Glu He He Glu Ser Gly Thr His Glu Glu Leu Arg Ala He Gly 
505 510 515 

ggc ega tat gaa eaa ctg tgg act geg tgg tet geg cgc taattagcca 

1700 

Gly Arg Tyr Glu Gin Leu Trp Thr Ala Trp Ser Ala Arg 
520 525 530 

eccaagacea cgc 
1713 



<210> 256 
<211> 530 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 256 

Val Gly Gly Leu Val Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp 
15 10 15 

Val Val Val Phe Ala Leu Leu He Val Ala Gly Gly Val Val Ser Ser 
20 25 30 

Leu Gly Thr Trp Trp Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro 
35 40 45 

Ala He Ala Gly Leu Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu 
50 55 60 

Asp Ala Asn Thr He Glu Thr Ala Gly Arg Gly Asp Val He Ser Arg 
65 70 75 80 

He Ala Asp Asp Ser Arg Glu Val Ser Thr Ala Ala Ser Thr Val Val 
85 90 95 

Pro Leu Met Val Gin Ala Gly Phe Thr Val Val He Ser Ala Phe Gly 
100 105 110 

Met Ala Ala Val Asp Trp Arg Leu Gly Leu Val Gly Leu Val Ala He 
115 120 125 

Pro Leu Tyr Trp Thr Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro 
130 135 140 

Leu Tyr Thr Arg Glu Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu 
145 150 155 160 
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Val Gly Ala Val Glu Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu 
165 170 175 

Asp Thr Glu Leu Lys Arg lie Asp Ala Ala Ser Gly Glu Ala Arg Asp 
180 185 190 

lie Ser lie Ser Val Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn 
195 200 205 

Asn Arg Ala Glu Cys lie Thr Leu Val Leu lie Leu Gly Thr Gly Phe 
210 215 220 

Tyr Leu Val Asn lie Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala 
225 230 235 240 

Ala Leu lie Phe His Arg Leu Phe Gly Pro lie Gly Thr Leu Val Gly 
245 250 255 

Met Phe Ser Asp lie Gin Ser Ala Ser Ala Ser Leu lie Arg Met Val 

260 265 270 

Gly Val lie Asn Ala Ala Ser Asn Gin Val Ser Gly Thr Ser Pro Ala 
275 280 285 

Ser Ala Ser Thr Ala Leu Thr Leu Phe Asp Val Ser His His Tyr His 
290 295 300 

Thr Ala Pro Val lie Lys Asn Ala Ser Val Gin Leu Glu Pro Gly Glu 
305 310 315 320 

His lie Ala lie Val Gly Ala Thr Gly Ala Gly Lys Ser Thr Leu Ala 

325 330 335 

Leu lie Ala Ala Gly Leu Leu Ser Pro Thr Ser Gly Gin Val Ala Leu 
340 345 350 

Gly Gly Ser Ser Phe Ser Asn Val Glu Pro Glu Ala Leu Arg Gin Lys 
355 360 365 

lie Ala Met Val Ser Gin Glu lie His Cys Phe Arg Gly Ser Val Leu 
370 375 380 



Aqt^ Ac,r> T^y-n Tlo a -^r^ Pr-^ n^ ^^ ^V.>- Ror-. a 1 acrr^ 



T 1 Q u •; 



385 390 395 400 

Ala Val Leu Ala Asp lie Gly Asp Ser Trp Leu Glu Arg Leu Pro Gin 
405 410 415 

Gly lie Asp Thr lie Val Gly Asp Gly Ala Phe Arg Leu Thr Ser Val 
420 425 430 

Glu Asn Gin He Met Ala Leu Ala Arg Val His Leu Ala Asp Leu Ala 
435 440 445 

He Val He Leu Asp Glu Ala Thr Ala Glu Ser Gly Ser Asp His Ala 
450 455 460 

Lys Gin Leu Glu Asp Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala 
465 470 475 480 

He He Val Ala His Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg He 
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485 

lie Val Met Asp Ser Gly Glu He 
500 

Leu Arg Ala He Gly Gly Arg Tyr 
515 520 

Ala Arg 
530 



490 495 

He Glu Ser Gly Thr His Glu Glu 
505 510 

Glu Gin Leu Trp Thr Ala Trp Ser 
525 



<210> 257 
<211> 1392 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXA02646 

<400> 257 

ttggaaataa aacctatgcc aaagtaggtg caattctagg agaagattac actagtcaac 60 

catgagtgaa acatacgtgt ctgagaaaag tccaggagtg atg get age gga gcg 115 

Met Ala Ser Gly Ala 
1 5 

gag ctg att cgt gcc gcc gac att caa acg gcg cag gca cga att tec 163 
Glu Leu He Arg Ala Ala Asp He Gin Thr Ala Gin Ala Arg He Ser 
10 15 20 

tec gte att gca cca act cea ttg cag tat tgc ect cgt ett tct gag 211 
Ser Val He Ala Pro Thr Pro Leu Gin Tyr Cys Pro Arg Leu Ser Glu 
25 30 35 

gaa acc gga gcg gaa ate tac ctt aag cgt gag gat ctg cag gat gtt 259 
Glu Thr Gly Ala Glu He Tyr Leu Lys Arg Glu Asp Leu Gin Asp Val 
40 45 50 

cgt tec tac aag ate cgc ggt gcg ctg aac tct gga gcg cag etc ace 307 
Arg Ser Tyr Lys He Arg Gly Ala Leu Asn Ser Gly Ala Gin Leu Thr 
55 60 65 

caa gag cag cgc gat gca ggt ate gtt gcc gca tct gca ggt aac cat 355 
Gin Glu Gin Arg Asp Ala Gly He Val Ala Ala Ser Ala Gly Asn His 
70 75 80 85 

gcc cag ggc gtg gcc tat gtg tgc aag tec ttg ggc gtt cag gga cgc 403 
Ala Gin Gly Val Ala Tyr Val Cys Lys Ser Leu Gly Val Gin Gly Arg 
90 95 100 

ate tat gtt ect gtg cag act cca aag caa aag cgt gac cgc ate atg 451 
He Tyr Val Pro Val Gin Thr Pro Lys Gin Lys Arg Asp Arg He Met 
105 110 115 

gtt cac ggc gga gag ttt gte tec ttg gtg gte act ggc aat aac tte 499 
Val His Gly Gly Glu Phe Val Ser Leu Val Val Thr Gly Asn Asn Phe 
120 125 130 
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gac gaa gca teg get gca gcg cat gaa gat gca gag cgc acc ggc gca 547 

Asp Glu Ala Ser Ala Ala Ala His Glu Asp Ala Glu Arg Thr Gly Ala 
135 140 145 

acg ctg ate gag cct ttc gat get egc aac acc gtc ate ggt cag ggc 595 

Thr Leu lie Glu Pro Phe Asp Ala Arg Asn Thr Val lie Gly Gin Gly 

150 155 160 165 

acc gtg get get gag ate ttg teg cag ctg act tec atg ggc aag agt 643 

Thr Val Ala Ala Glu lie Leu Ser Gin Leu Thr Ser Met Gly Lys Ser 

170 175 180 

gca gat cac gtg atg gtt eca gtc ggc ggt ggc gga ctt ctt gca ggt 691 

Ala Asp His Val Met Val Pro Val Gly Gly Gly Gly Leu Leu Ala Gly 

185 190 195 

gtg gtc age tac atg get gat atg gca cct cgc act gcg ate gtt ggt 739 

Val Val Ser Tyr Met Ala Asp Met Ala Pro Arg Thr Ala lie Val Gly 
200 205 210 

ate gaa eca gcg gga gca gca tee atg cag get gca ttg cac aat ggt 787 

lie Glu Pro Ala Gly Ala Ala Ser Met Gin Ala Ala Leu His Asn Gly 
215 220 225 

gga eca ate act ttg gag act gtt gat cce ttt gtg gac ggc gca gca 835 

Gly Pro lie Thr Leu Glu Thr Val Asp Pro Phe Val Asp Gly Ala Ala 

230 235 240 245 

gtc aaa cgt gtc gga gat etc aac tac acc ate gtg gag aag aac cag 883 

Val Lys Arg Val Gly Asp Leu Asn Tyr Thr lie Val Glu Lys Asn Gin 

250 255 260 

ggt egc gtg cac atg atg age gcg ace gag ggc get gtg tgt act gag 931 

Gly Arg Val His Met Met Ser Ala Thr Glu Gly Ala Val Cys Thr Glu 

265 270 275 

atg etc gat ctt tac caa aac gaa ggc ate ate gcg gag cct get ggc 979 

Met Leu Asp Leu Tyr Gin Asn Glu Gly lie lie Ala Glu Pro Ala Gly 
280 285 290 

gcg ctg tct ate get ggg ttg aag gaa atg tec ttt gca get cgc tct 
1027 

Ala Leu Ser lie Ala niv Leu r.vc; nln Mf^^ <;f^T- Ph^ zii^ ivl^ zir-rr Qg>i^ 
295 300 305 

gtc gtg gtg tge ate ate tct ggt ggc aac aac gat gtg ctg cgt tat 
1075 

Val Val Val Cys lie He Ser Gly Gly Asn Asn Asp Val Leu Arg Tyr 

310 315 320 325 

gcg gaa ate get gag cgc tec ttg gtg cgc egc ggt tta aag cac tac 
1123 

Ala Glu He Ala Glu Arg Ser Leu Val Arg Arg Gly Leu Lys His Tyr 

330 335 340 

ttc ttg gtg aac ttc eeg caa aag cct ggt cag ttg cgt cac ttc ctg 
1171 

Phe Leu Val Asn Phe Pro Gin Lys Pro Gly Gin Leu Arg His Phe Leu 

345 350 355 
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gaa gat ate ctg gga ccg gat gat gac ate acg ctg ttt gag tac cte 
1219 

Glu Asp lie Leu Gly Pro Asp Asp Asp lie Thr Leu Phe Glu Tyr Leu 

360 ' 365 370 

aag cge aae aac cgt gag ace ggt aet gcg ttg gtg ggt att cac ttg 
1267 

Lys Arg Asn Asn Arg Glu Thr Gly Thr Ala Leu Val Gly He His Leu 
375 380 385 

agt gaa gca tea gga ttg gat tct ttg ctg gaa cgt atg gag gaa teg 
1315 

Ser Glu Ala Ser Gly Leu Asp Ser Leu Leu Glu Arg Met Glu Glu Ser 

390 395 400 405 

gca att gat tee cgt cge etc gag ccg ggc ace cct gag tac gaa tac 
1363 

Ala He Asp Ser Arg Arg Leu Glu Pro Gly Thr Pro Glu Tyr Glu Tyr 
410 415 420 

ttg acc taaacatagc tgaaggccac etc 

1392 

Leu Thr 



<210> 258 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Met Ala Ser Gly Ala Glu Leu He Arg Ala Ala Asp He Gin Thr Ala 
15 10 15 

Gin Ala Arg He Ser Ser Val He Ala Pro Thr Pro Leu Gin Tyr Cys 
20 25 30 

Pro Arg Leu Ser Glu Glu Thr Gly Ala Glu He Tyr Leu Lys Arg Glu 
35 40 45 

Asp Leu Gin Asp Val Arg Ser Tyr Lys He Arg Gly Ala Leu Asn Ser 
50 55 60 

Gly Ala Gin Leu Thr Gin Glu Gin Arg Asp Ala Gly He Val Ala Ala 
65 70 75 80 

Ser Ala Gly Asn His Ala Gin Gly Val Ala Tyr Val Cys Lys Ser Leu 
85 90 95 

Gly Val Gin Gly Arg He Tyr Val Pro Val Gin Thr Pro Lys Gin Lys 
100 105 110 

Arg Asp Arg He Met Val His Gly Gly Glu Phe Val Ser Leu Val Val 
115 120 125 

Thr Gly Asn Asn Phe Asp Glu Ala Ser Ala Ala Ala His Glu Asp Ala 
130 135 140 

Glu Arg Thr Gly Ala Thr Leu He Glu Pro Phe Asp Ala Arg Asn Thr 
145 150 155 160 
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Val lie Gly Gin Gly Thr Val Ala Ala Glu lie Leu Ser Gin Leu Thr 
165 170 175 

Ser Met Gly Lys Ser Ala Asp His Val Met Val Pro Val Gly Gly Gly 
180 185 190 

Gly Leu Leu Ala Gly Val Val Ser Tyr Met Ala Asp Met Ala Pro Arg 
195 200 205 

Thr Ala He Val Gly He Glu Pro Ala Gly Ala Ala Ser Met Gin Ala 
210 215 220 

Ala Leu His Asn Gly Gly Pro He Thr Leu Glu Thr Val Asp Pro Phe 
225 230 235 240 

Val Asp Gly Ala Ala Val Lys Arg Val Gly Asp Leu Asn Tyr Thr He 
245 250 255 

Val Glu Lys Asn Gin Gly Arg Val His Met Met Ser Ala Thr Glu Gly 
260 265 270 

Ala Val Cys Thr Glu Met Leu Asp Leu Tyr Gin Asn Glu Gly He He 
275 280 285 

Ala Glu Pro Ala Gly Ala Leu Ser He Ala Gly Leu Lys Glu Met Ser 

290 295 300 

Phe Ala Ala Arg Ser Val Val Val Cys He He Ser Gly Gly Asn Asn 
305 310 315 320 

Asp Val Leu Arg Tyr Ala Glu He Ala Glu Arg Ser Leu Val Arg Arg 
325 330 335 

Gly Leu Lys His Tyr Phe Leu Val Asn Phe Pro Gin Lys Pro Gly Gin 
340 345 350 

Leu Arg His Phe Leu Glu Asp He Leu Gly Pro Asp Asp Asp He Thr 

355 360 365 

Leu Phe Glu Tyr Leu Lys Arg Asn Asn Arg Glu Thr Gly Thr Ala Leu 
370 375 380 



Val Gly He His Leu Ser Glu Ala Ser Gly Leu Asp Ser Leu Leu Glu 
385 390 395 400 

Arg Met Glu Glu Ser Ala He Asp Ser Arg Arg Leu Glu Pro Gly Thr 
405 410 415 

Pro Glu Tyr Glu Tyr Leu Thr 
420 



<210> 259 
<211> 966 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (943) 
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<223> RXA00766 
<400> 259 

tatggcgctt gaaccacaaa taaagtccgc accgacgccg gtgatcttaa ttgtcgaacc 60 



ctacggcggg tccatccggc aacaaaaccc caacccacca atg gtt ttt tgg gac 

Met Val ?he Trp Asp 
1 5 



115 



gat gca gcc tta acc cga ggc gat ggc ate ttt gaa aca etc cte ate 
Asp Ala Ala Leu Thr Arg Gly Asp Gly lie Phe Glu Thr Leu Leu He 
10 15 20 



163 



cgc gac gga cat gcc tgc aac gtg cgc cga cac gga gaa cgc ttc aaa 
Arg Asp Gly His Ala Cys Asn Val Arg Arg His Gly Glu Arg Phe Lys 
25 30 35 



211 



gca teg gca gca eta ttg gga ctg cca gag ccg ate ctg gaa gac tgg 
Ala Ser Ala Ala Leu Leu Gly Leu Pro Glu Pro He Leu Glu Asp Trp 
40 45 50 



259 



gaa aaa gcc acc caa atg ggc ate gaa tec tgg tac tec cac ccc aac 
Glu Lys Ala Thr Gin Met Gly He Glu Ser Trp Tyr Ser His Pro Asn 
55 60 65 



307 



gca ggc gag gcc tea tgc acc tgg acg etc age cga ggt cgt tec tec 
Ala Gly Glu Ala Ser Cys Thr Trp Thr Leu Ser Arg Gly Arg Ser Ser 
70 75 80 85 

acg ggg ctg gcc tea gga tgg tta acc ate acc cca gtc tec tec gac 
Thr Gly Leu Ala Ser Gly Trp Leu Thr He Thr Pro Val Ser Ser Asp 
90 95 100 



355 



403 



aaa ctg gcg caa cgt gaa cac ggt gta teg gtc atg acc agt tea aga 
Lys Leu Ala Gin Arg Glu His Gly Val Ser Val Met Thr Ser Ser Arg 
105 110 115 



451 



gga tat tec ate gac acc ggc cte ccc gga ate gga aaa gcc acc cga 
Gly Tyr Ser He Asp Thr Gly Leu Pro Gly He Gly Lys Ala Thr Arg 
120 125 130 



499 



ggc gag eta tet aaa gtg gaa cga acc ccc gca cca tgg ctg aca gtc 
Gly Glu Leu Ser Lys Val Glu Arg Thr Pro Ala Pro Trp Leu Thr Val 
135 140 145 



547 



ggc gcc aaa aca eta gcc tac gca gca aac atg gca gcc ctg cgc tac 
Gly Ala Lys Thr Leu Ala Tyr Ala Ala Asn Met Ala Ala Leu Arg Tyr 
150 155 160 165 



595 



gcc aaa tea aac gga ttc gac gat gtg ate ttc acc gat ggc gac cgc 
Ala Lys Ser Asn Gly Phe Asp Asp Val He Phe Thr Asp Gly Asp Arg 
170 175 180 



643 



gtt eta gaa ggc gcc ace tec acc gta gtg agt ttc aaa ggc gac aaa 
Val Leu Glu Gly Ala Thr Ser Thr Val Val Ser Phe Lys Gly Asp Lys 
185 190 195 



691 



ate cgc acc cct tea ccc ggt ggc gac att etc ccc gga acc acc caa 
He Arg Thr Pro Ser Pro Gly Gly Asp He Leu Pro Gly Thr Thr Gin 
200 205 210 



739 
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gca gca etc ttt gca cac gca acc gaa aaa gga tgg cga tgt aaa gaa 787 

Ala Ala Leu Phe Ala His Ala Thr Glu Lys Gly Trp Arg Cys Lys Glu 
215 220 225 

aaa gac tta age att gac gat ctt ttc gga gee gae age gtg tgg eta 835 

Lys Asp Leu Ser lie Asp Asp Leu Phe Gly Ala Asp Ser Val Trp Leu 

230 235 240 245 

gtg tec tec gtc cgc gga cca gtt egg gtg aee agg cte gat gga eac 883 

Val Ser Ser Val Arg Gly Pro Val Arg Val Thr Arg Leu Asp Gly His 
250 255 260 

aaa tta egg aaa cca gac aat gaa aaa gaa ate aag gcg ctg att acc 931 

Lys Leu Arg Lys Pro Asp Asn Glu Lys Glu lie Lys Ala Leu lie Thr 
265 270 275 

aaa get etg ggg tagaggctgg cgctgggact tgc 966 
Lys Ala Leu Gly 
280 



<210> 260 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Val Phe Trp Asp Asp Ala Ala Leu Thr Arg Gly Asp Gly lie Phe 
15 10 15 

Glu Thr Leu Leu lie Arg Asp Gly His Ala Cys Asn Val Arg Arg His 
20 25 30 

Gly Glu Arg Phe Lys Ala Ser Ala Ala Leu Leu Gly Leu Pro Glu Pro 
35 40 45 

lie Leu Glu Asp Trp Glu Lys Ala Thr Gin Met Gly lie Glu Ser Trp 
50 55 60 

Tyr Ser His Pro Asn Ala Gly Glu Ala Ser Cys Thr Trp Thr Leu Ser 
65 70 75 80 

85 90 95 

Pro Val Ser Ser Asp Lys Leu Ala Gin Arg Glu His Gly Val Ser Val 
100 105 110 

Met Thr Ser Ser Arg Gly Tyr Ser lie Asp Thr Gly Leu Pro Gly lie 
115 120 125 

Gly Lys Ala Thr Arg Gly Glu Leu Ser Lys Val Glu Arg Thr Pro Ala 
130 135 140 

Pro Trp Leu Thr Val Gly Ala Lys Thr Leu Ala Tyr Ala Ala Asn Met 
145 150 155 160 

Ala Ala Leu Arg Tyr Ala Lys Ser Asn Gly Phe Asp Asp Val lie Phe 
165 170 175 

Thr Asp Gly Asp Arg Val Leu Glu Gly Ala Thr Ser Thr Val Val Ser 
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180 185 190 

Phe Lys Gly Asp Lys lie Arg Thr Pro Ser Pro Gly Gly Asp lie Leu 
195 200 205 

Pro Gly Thr Thr Gin Ala Ala Leu Phe Ala His Ala Thr Glu Lys Gly 
210 215 220 

Trp Arg Cys Lys Glu Lys Asp Leu Ser lie Asp Asp Leu Phe Gly Ala 
225 230 235 240 

Asp Ser Val Trp Leu Val Ser Ser Val Arg Gly Pro Val Arg Val Thr 
245 250 255 

Arg Leu Asp Gly His Lys Leu Arg Lys Pro Asp Asn Glu Lys Glu lie 
260 265 270 

Lys Ala Leu lie Thr Lys Ala Leu Gly 
275 280 



<210> 261 
<211> 1224 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1201) 
<223> RXN01690 

<400> 261 

cctagccatt cctcaaaacc gtgagacgaa attggctatt catcccataa aatggggctg 60 

actagtgtat ctgtcaggta gcaggtgtac cttaaaatcc atg acg tea tta gag 115 

Met Thr Ser Leu Glu 

ttc aca gta acc cgt acc gaa aat ccg acg tea eee gat cgt ctg aag 163 
Phe Thr Val Thr Arg Thr Glu Asn Pro Thr Ser Pro Asp Arg Leu Lys 
10 15 20 

gaa att ett gee gea eeg aag tte ggt aag ttc ttc ace gac eac atg 211 
Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe Phe Thr Asp His Met 
25 30 35 

gtg acc att gac tgg aac gag teg gaa ggc tgg eac aac gee caa tta 259 
Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp His Asn Ala Gin Leu 
40 45 50 

gtg cca tac gcg ccg att cct atg gat cct gcc acc acc gta ttc cac 307 
Val Pro Tyr Ala Pro lie Pro Met Asp Pro Ala Thr Thr Val Phe His 
55 60 65 

tac gga cag gea att ttt gag gga att aag gcc tac cgc cat teg gac 355 
Tyr Gly Gin Ala lie Phe Glu Gly lie Lys Ala Tyr Arg His Ser Asp 
70 75 80 85 

gaa ace ate aag act ttc err cct gat gaa aac gcc gag cgt atg cag 403 
Glu Thr lie Lys Thr Phe Arg Pro Asp Glu Asn Ala Glu Arg Met Gin 
90 95 100 
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cgt tea gca get cga atg gca atg cca cag ttg cca acc gag gac ttt 451 

Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu Pro Thr Glu Asp Phe 
105 110 115 

att aaa gca ctt gaa ctg ctg gta gac gcg gat cag gat tgg gtt cct 499 

lie Lys Ala Leu Glu Leu Leu Val Asp Ala Asp Gin Asp Trp Val Pro 

120 125 130 

gag tac ggc gga gaa get tec etc tac ctg cgc cca ttc atg ate tec 547 

Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg Pro Phe Met lie Ser 
135 140 145 

acc gaa att ggc ttg ggt gtc age cca get gat gee tac aag ttc ctg 595 

Thr Glu lie Gly Leu Gly Val Ser Pro Ala Asp Ala Tyr Lys Phe Leu 
150 155 160 165 

gtc ate gca tec cca gtc ggc get tac ttc acc ggt gga ate aag cct 643 

Val lie Ala Ser Pro Val Gly Ala Tyr Phe Thr Gly Gly lie Lys Pro 

170 175 180 

gtt tec gtc tgg ctg age gaa gat tac gtc cgc get gca ccc ggc gga 691 

Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg Ala Ala Pro Gly Gly 
185 190 195 

act ggt gac gcc aaa ttt get ggc aac tac gcg get tct ttg ctt gee 739 

Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala Ala Ser Leu Leu Ala 

200 205 210 

cag tec cag get gcg gaa aag ggc tgt gac cag gtc gta tgg ttg gat 787 

Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin Val Val Trp Leu Asp 
215 220 225 

gcc ate gag cac aag tac ate gaa gaa atg ggt ggc atg aac ctt ggg 835 

Ala lie Glu His Lys Tyr lie Glu Glu Met Gly Gly Met Asn Leu Gly 
230 235 240 245 

ttc ate tac cgc aac ggc gac caa gtc aag eta gtc ace cct gaa ctt 883 

Phe lie Tyr Arg Asn Gly Asp Gin Val Lys Leu Val Thr Pro Glu Leu 
250 255 260 

tec ggc tea eta ctt cca ggc ate acc cgc aag tea ctt eta caa gta 931 

Ser Glv Ser Leu T.e>.\i Prn Civ Tl ^ Th-r Ar-n t.wc Qor- t.oh r^.. n.i r. w^i 
265 270 275 

gca cgc gac ttg gga tac gaa gta gaa gag cga aag ate acc acc acc 979 

Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg Lys He Thr Thr Thr 

280 285 290 

gag tgg gaa gaa gac gca aag tct ggc gcc atg acc gag gca ttt get 
1027 

Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met Thr Glu Ala Phe Ala 
295 300 305 

tgc ggt act gca get gtt ate acc cct gtt ggc acc gtg aaa tea get 
1075 

Cys Gly Thr Ala Ala Val He Thr Pro Val Gly Thr Val Lys Ser Ala 
310 315 320 325 

cac ggc acc ttc gaa gtg aac aac aat gaa gtc gga gaa ate aeg atg 
1123 
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His Gly Thr Phe Glu Val Asn Asn Asn Glu Val Gly Glu He Thr Met 
330 335 340 

aag ctt cgt gaa acc etc acc gga att cag caa gga aac gtt gaa gac 
1171 

Lys Leu Arg Glu Thr Leu Thr Gly He Gin Gin Gly Asn Val Glu Asp 

345 350 355 

caa aac gga tgg ctt tac cca ctg gtt ggc taaatcaacc ggttttaaga 
1221 

Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 
360 365 

ccc 
1224 



<210> 262 
<211> 367 
<212> PRT 

<213> Corynebacteri'om glutamicum 
<400> 262 

Met Thr Ser Leu Glu Phe Thr Val Thr Arg Thr Glu Asn Pro Thr Ser 
15 10 15 

Pro Asp Arg Leu Lys G±l -le Leu Ala Ala Pro Lys Phe Gly Lys Phe 
20 25 30 

Phe Thr Asp His Met Val Thr He Asp Trp Asn Glu Ser Glu Gly Trp 
35 40 45 

His Asn Ala Gin Leu Val Pro Tyr Ala Pro He Pro Met Asp Pro Ala 
50 55 60 

Thr Thr Val Phe His Tyr Gly Gin Ala He Phe Glu Gly He Lys Ala 
65 70 75 80 

Tyr Arg His Ser Asp Glu Thr He Lys Thr Phe Arg Pro Asp Glu Asn 
85 90 95 

Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 
100 105 110 

Pro Thr Glu Asp Phe He Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 
115 120 125 

Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
130 135 140 

Pro Phe Met He Ser Thr Glu He Gly Leu Gly Val Ser Pro Ala Asp 
145 150 155 160 

Ala Tyr Lys Phe Leu Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr 
165 170 175 

Gly Gly He Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 
180 185 190 

Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 
195 200 205 
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Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin 

210 215 220 

Val Val Trp Leu Asp Ala lie Glu His Lys Tyr lie Glu Glu Met Gly 
225 230 235 240 

Gly Met Asn Leu Gly Phe lie Tyr Arg Asn Gly Asp Gin Val Lys Leu 
245 250 255 

Val Thr Pro Glu Leu Ser Gly Ser Leu Leu Pro Gly lie Thr Arg Lys 
260 265 270 

Ser Leu Leu Gin Val Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg 
275 280 285 

Lys lie Thr Thr Thr Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met 
290 295 300 

Thr Glu Ala Phe Ala Cys Gly Thr Ala Ala Val lie Thr Pro Val Gly 
305 310 315 320 

Thr Val Lys Ser Ala His Gly Thr Phe Glu Val Asn Asn Asn Glu Val 
325 330 335 

Gly Glu lie Thr Met Lys Leu Arg Glu Thr Leu Thr Gly lie Gin Gin 
340 345 350 

Gly Asn Val Glu Asp Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 
355 360 365 



<210> 263 
<211> 1076 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 

<221> CDS 

<222> (1) . . (1053) 

<223> FRXA01690 



ccc gat cgt ctg aag gaa att ctt gcc gca ccg aag ttc ggt aag ttc 48 
Pro Asp Arg Leu Lys Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe 
15 10 15 

ttc acc gac cac atg gtg acc att gac tgg aac gag teg gaa ggc tgg 96 
Phe Thr Asp His Met Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp 
20 25 30 

cac aac gcc caa tta gtg cca tac gcg ccg att cct atg gat cct gcc 144 
His Asn Ala Gin Leu Val Pro Tyr Ala Pro lie Pro Met Asp Pro Ala 
35 40 45 

acc acc gta ttc cac tac gga cag gca att ttt gag gga att aag gcc 192 
Thr Thr Val Phe His Tyr Gly Gin Ala lie Phe Glu Gly lie Lys Ala 
50 55 60 

tac cgc cat teg gac gaa acc ate aag act ttc cgt cct gat gaa aac 240 
Tyr Arg His Ser Asp Glu Thr lie Lys Thr Phe Arg Pro Asp Glu Asn 
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65 70 75 80 

gcc gag cgt atg cag cgt tea gca get cga atg gca atg cca cag ttg 288 

Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 

85 90 95 

cca acc gag gac ttt att aaa gca ctt gaa ctg ctg gta gac gcg gat 336 

Pro Thr Glu Asp Phe lie Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 

100 105 110 

cag gat tgg gtt act gag tac ggc gga gaa get tec etc tac ctg cgc 384 

Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
115 120 125 

cca ttc atg ate tee acc gaa att ggc ttg ggt gtc age cca get gat 432 

Pro Phe Met lie Ser Thr Glu He Gly Leu Gly Val Ser Pro Ala Asp 
130 135 140 

gcc tac aag ttc ctg gtc ate gca tec cca gtc ggc get tac ttc ace 480 

Ala Tyr Lys Phe Leu Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr 

145 150 155 160 

ggt gga ate aag cct gtt tec gtc tgg ctg age gaa gat tac gtc cgc 528 

Gly Gly He Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 

165 170 175 

get gca ccc ggc gga act ggt gac gcc aaa ttt get ggc aac tac gcg 576 

Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 

180 185 190 

get tet ttg ctt gcc cag tec cag get gcg gaa aag ggc tgt gac cag 624 

Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin 
195 200 205 

gtc gta tgg ttg gat gcc ate gag cac aag tac ate gaa gaa atg ggt 672 

Val Val Trp Leu Asp Ala He Glu His Lys Tyr He Glu Glu Met Gly 
210 215 220 

ggc atg aac ctt ggg ttc ate tac cgc aac ggc gac caa gtc aag eta 720 

Gly Met Asn Leu Gly Phe He Tyr Arg Asn Gly Asp Gin Val Lys Leu 

225 230 235 240 

gtc acc cct gaa ctt tec ggc tea eta ctt cca ggc ate acc cgc aag 768 

Val Thr Pro Glu Leu Ser Gly Ser Leu Leu Pro Gly He Thr Arg Lys 

245 250 255 

tea ctt eta caa gta gca cgc gac ttg gga tac gaa gta gaa gag cga 816 

Ser Leu Leu Gin Val Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg 

260 265 270 

aag ate acc acc acc gag tgg gaa gaa gac gca aag tct ggc gcc atg 864 

Lys He Thr Thr Thr Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met 
275 280 285 

acc gag gca ttt get tgc ggt act gca get gtt ate acc cct gtt ggc 912 

Thr Glu Ala Phe Ala Cys Gly Thr Ala Ala Val He Thr Pro Val Gly 
290 295 300 

ace gtg aaa tea get cac ggc acc ttc gaa gtg aac aac aat gaa gtc 960 

Thr Val Lys Ser Ala His Gly Thr Phe Glu Val Asn Asn Asn Glu Val 

305 310 315 320 
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gga gaa ate acg atg aag ctt cgt gaa acc etc acc gga atc cag caa 
1008 

Gly Glu lie Thr Met Lys Leu Arg Glu Thr Leu Thr Gly lie Gin Gin 
325 330 335 

gga aac gtt gaa gac caa aac gga tgg ctt tac cca ctg gtt ggc 
1053 

Gly Asn Val Glu Asp Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 
340 345 350 

taaatcaacc ggttttaaga ccc 
1076 



<210> 264 
<211> 351 
<212> PRT 

<213> Corynebacteriuin glutamicum 

<400> 264 

Pro Asp Arg Leu Lys Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe 
15 10 15 

Phe Thr Asp His Met Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp 
20 25 30 

His Asn Ala Gin Leu Val Pro Tyr Ala Pro lie Pro Met Asp Pro Ala 
35 40 45 

Thr Thr Val Phe Kis Tyr Gly Gin Ala lie Phe Glu Gly lie Lys Ala 
50 55 60 

Tyr Arg His Ser Asp Glu Thr lie Lys Thr Phe Arg Pro Asp Glu Asn 
65 70 75 80 

Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 
85 90 95 

Pro Thr Glu Asp Phe lie Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 
100 105 110 

Gin ASD Trp Val Pro Glu Tvr Giv nin A^ ^ Q^t- T.^n -r^rr- T.^n Ri-n 



115 120 125 

Pro Phe Met lie Ser Thr Glu lie Gly Leu Gly Val Ser Pro Ala Asp 
130 135 140 

Ala Tyr Lys Phe Leu Val lie Ala Ser Pro Val Gly Ala Tyr Phe Thr 
145 150 155 160 

Gly Gly lie Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 
165 170 175 

Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 
180 185 190 

Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu » Gly Cys Asp Gin 
195 200 205 

Val Val Trp Leu Asp Ala lie Glu His Lys Tyr Tie Glu Glu Met Gly 
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210 



215 



220 



Gly Met Asn Leu Gly Phe He Tyr Arg Asn Gly Asp Gin Val Lys Leu 
225 230 235 240 

Val Thr Pro Glu Leu Ser Gly Ser Leu Leu Pro Gly He Thr Arg Lys 
245 250 255 

Ser Leu Leu Gin Val Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg 
260 265 270 



Lys He Thr Thr Thr Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met 
275 280 285 

Thr Glu Ala Phe Ala Cys Gly Thr Ala Ala Val He Thr Pro Val Gly 
290 295 300 

Thr Val Lys Ser Ala His Gly Thr Phe Glu Val Asn Asn Asn Glu Val 
305 310 315 320 

Gly Glu He Thr Met Lys Leu Arg Glu Thr Leu Thr Gly He Gin Gin 
325 330 335 

Gly Asn Val Glu Asp Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 
340 345 350 



<210> 265 
<211> 1782 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1759) 
<223> RXN01026 



<400> 265 

gaggtgacat ttatgcctct taatagctat actgtcccat 
tatagtgaga tttacagatt tttaaaggac ggtgagttcc 



gaaacgatat tttaatctca 60 



atg acc age ccc gtg 
Met Thr Ser Pro Val 
1 5 



115 



gag aac age acc tea act gag aag ctg acc ctg 
Glu Asn Ser Thr Ser Thr Glu Lys Leu Thr Leu 
10 15 



gca gag aag gtg tgg 
Ala Glu Lys Val Trp 
20 



163 



cgc gac cat gtc gtg tec aag gga gaa aac ggc 
Arg Asp His Val Val Ser Lys Gly Glu Asn Gly 
25 30 



gag ccc gac etc etc 
Glu Pro Asp Leu Leu 
35 



211 



tac ate gac ctg cag ctg ctg cat gaa gtg acc 
Tyr He Asp Leu Gin Leu Leu His Glu Val Thr 
40 45 



tea cca cag gca ttt 
Ser Pro Gin Ala Phe 
50 



259 



gac ggc ctg cgc atg acc ggc cgt aaa ctg cgc 
Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg 
55 60 



cac cca gaa ctg cac 
His Pro Glu Leu His 
65 



307 



ctg gee acc gaa gac cac aac gtg cca ace gaa ggc ate aag act ggc 355 
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Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly lie Lys Thr Gly 
70 75 80 85 

tea ctg ctg gaa ate aac gac aag att tec cgc etg cag gta tct act 403 

Ser Leu Leu Glu lie Asn Asp Lys lie Ser Arg Leu Gin Val Ser Thr 
90 95 100 

ctg cgc gac aac tgt gaa gaa ttc ggc gtg cgc ctg cac cca atg ggt 451 

Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro Met Gly 
105 110 115 

gat gtc cga cag ggc ate gtg cac acc gtc ggc cca cag etc ggc gca 499 

Asp Val Arg Gin Gly lie Val His Thr Val Gly Pro Gin Leu Gly Ala 
120 125 130 

acc eag cca ggc atg acc att gtg tgc ggt gac tec cac ace tee acc 547 

Thr Gin Pro Gly Met Thr lie Val Cys Gly Asp Ser His Thr Ser Thr 
135 140 145 

cac ggt get ttt ggc tec atg gca ttc ggc ate ggt acc tea gag gtt 595 

His Gly Ala Phe Gly Ser Met Ala Phe Gly He Gly Thr Ser Glu Val 
150 155 160 165 

gag cac gtc atg get act caa acc ctg cca ctg aag cct ttc aag acc 643 

Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe Lys Thr 
170 175 180 

atg gee att gaa gtt act ggt gaa ctg cag eca ggt gtt tee tee aag 691 

Met Ala He Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser Ser Lys 
185 190 195 

gac etg att etg geg att ate gee aag ate ggc ace ggc ggc gga cag 739 

Asp Leu He Leu Ala He He Ala Lys He Gly Thr Gly Gly Gly Gin 
200 205 210 

ggc tac gtt ctg gaa tac cgc ggc gaa gca ate cgt aag atg tec atg 787 

Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala He Arg Lys Met Ser Met 
215 220 225 

gat gca cgc atg ace atg tgc aac atg tec ate gaa get ggc gca cgt 835 

Asp Ala Arg Met Thr Met Cys Asn Met Ser He Glu Ala Gly Ala Arg 
230 235 240 245 

gee ggc atg ate gee cca gac caa ace ace ttc gac tac gtt gaa ggc 883 

Ala Gly Met He Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val Glu Gly 
250 255 260 

cgc gaa atg gca cca aag ggc gcc gac tgg gac gaa gca gtt get tac 931 

Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val Ala Tyr 
265 270 275 

tgg aag acc ctg cca ace gac gaa ggc gea acc ttt gac aag gtc gta 979 

Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys Val Val 
280 285 290 

gaa ate gat ggc teg gca ctg acc cca ttc ate acc tgg ggc ace aac 
1027 

Glu He Asp Gly Ser Ala Leu Thr Pro Phe He Thr Trp Gly Thr Asn 
295 300 305 
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cca ggc cag ggc ctg cca ctg ggc gaa tec gta cca age cca gaa gac 

1075 

Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val Pro Ser Pro Glu Asp 

310 315 320 325 

ttc acc aac gac aac gae aag gca gca gee gaa aag gca ctg cag tac 

1123 

Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu Lys Ala Leu Gin Tyr 
330 335 340 

atg gac ctg gta cca gga acc cca ctg cgc gac ate aag ate gac acc 
1171 

Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp lie Lys He Asp Thr 
345 350 355 

gtc ttc ctg gga tec tgc ace aac gee cge ate gaa gae ctg cag ate 

1219 

Val Phe Leu Gly Ser Cys Thr Asn Ala Arg He Glu Asp Leu Gin He 
360 365 370 

gee get gac ate etc aag gge cac aaa ate gee gac gge atg cgc atg 

1267 

Ala Ala Asp He Leu Lys Gly His Lys He Ala Asp Gly Met Arg Met 
375 380 385 

atg gtc gtg ect tec tec acc tgg ate aag caa gag gca gaa geg etc 
1315 

Met Val Val Pro Ser Ser Thr Trp He Lys Gin Glu Ala Glu Ala Leu 

390 395 400 405 

gga ctg gac aaa ate ttc acc gac get gge get gaa tgg cgt acc gca 
1363 

Gly Leu Asp Lys He Phe Thr Asp Ala Gly Ala Glu Trp Arg Thr Ala 
410 415 420 

ggc tgc tec atg tgc ctg ggc atg aae cca gac caa ctg aag cca ggc 
1411 

Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys Pro Gly 
425 430 435 

gag cge tec gca ttc acc tec aac ega aac ttc gaa gga cgc caa gga 
1459 

Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg Gin Gly 
440 445 450 

cca gga ggc cgc acc cac ctg gta tec cca gca gtc gca gee gee acc 
1507 

Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala Ala Thr 
455 460 465 

gaa tec geg gac ect gtc etc acc tgc aga tat eta agg aag get aga 
1555 

Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys Ala Arg 

470 475 480 485 

aaa caa tgg aaa aat tta cca ect aca ceg geg ttg geg ttc cac tgc 
1603 

Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe His Cys 
490 495 500 
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age gat cca acg tgg aca ccg acc aga tea tec eag ceg tct aec tea 
1651 

Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser Thr Ser 
505 510 515 

age geg tea cec gga eeg get teg aag acg gac tgt ttt cca act ggc 
1699 

Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Fhe Pro Thr Gly 

520 525 530 

gee aaa acg ace eea act ttg tec tea aca ceg aca cet aca aga acg 
1747 

Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro Thr Pro Thr Arg Thr 
535 540 545 

get ceg ttc teg tagcaggccc tgactttggc acc 
1782 

Ala Pro Phe Ser 
550 



<210> 266 
<211> 553 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Met Thr Ser Pro Val Glu Asn Ser Thr Ser Thr Glu Lys Leu Thr Leu 
15 10 15 

Ala Glu Lys Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly 
20 25 30 

Glu Pro Asp Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr 
35 40 45 

Ser Pro Gin Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg 
50 55 60 

His Pro Glu Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu 
65 70 75 80 

Gly li e Lys Thr Gly Ser Le u Leu Glu lie Asn As n Lva Tif^ f^F^r- Am 
85 90 95 

Leu Gin Val Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg 
100 105 110 

Leu His Pro Met Gly Asp Val Arg Gin Gly He Val His Thr Val Gly 
115 120 125 

Pro Gin Leu Gly Ala Thr Gin Pro Gly Met Thr He Val Cys Gly Asp 
130 135 140 

Ser His Thr Ser Thr Uis Gly Ala Phe Gly Ser Met Ala Phe Gly He 
145 150 155 160 

Gly Thr Ser Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu 
165 170 175 

Lys Pro Phe Lys Thr Met Ala He Glu Val Thr Gly Glu Leu Gin Pro 
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180 185 190 

Gly Val Ser Ser Lys Asp Leu lie Leu Ala He He Ala Lys He Gly 
195 200 205 

Thr Gly Gly Gly Gin Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala He 
210 215 220 

Arg Lys Met Ser Met Asp Ala Arg Met Thr Met Cys Asn Met Ser He 
225 230 235 240 

Glu Ala Gly Ala Arg Ala Gly Met He Ala Pro Asp Gin Thr Thr Phe 
245 250 255 

Asp Tyr Val Glu Gly Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp 
260 265 270 

Glu Ala Val Ala Tyr Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr 
275 280 285 

Phe Asp Lys Val Val Glu He Asp Gly Ser Ala Leu Thr Pro Phe He 
290 295 300 

Thr Trp Gly Thr Asn Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val 
305 310 315 320 

Pro Ser Pro Glu Asp Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu 
325 330 335 

Lys Ala Leu Gin Tyr Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp 
340 345 350 

He Lys He Asp Thr Val Phe Leu Gly Ser Cys Thr Asn Ala Arg He 
355 360 365 

Glu Asp Leu Gin He Ala Ala Asp He Leu Lys Gly His Lys He Ala 
370 375 380 

Asp Gly Met Arg Met Met Val Val Pro Ser Ser Thr Trp He Lys Gin 
385 390 395 400 

Glu Ala Glu Ala Leu Gly Leu Asp Lys He Phe Thr Asp Ala Gly Ala 
405 410 415 

Glu Trp Arg Thr Ala Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp 
420 425 430 

Gin Leu Lys Pro Gly Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe 
435 440 445 

Glu Gly Arg Gin Gly Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala 
450 455 460 

Val Ala Ala Ala Thr Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr 
465 470 475 480 

Leu Arg Lys Ala Arg Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala 
485 490 495 

Leu Ala Phe His Cys Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser 
500 505 510 
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Gin Pro Ser Thr Ser Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp 
515 520 525 

Cys Phe Pro Thr Gly Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro 

530 535 540 



Thr Pro Thr Arg Thr Ala Pro Phe Ser 
545 550 



<210> 267 

<211> 1625 

<212> DMA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1602) 

<223> FRXA01026 

<400> 267 

gtg tgg cgc gac cat gtc gtg tec aag gga gaa aac ggc gag ccc gac 48 

Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp 
15 10 15 

etc etc tac ate gac ctg cag ctg ctg cat gaa gtg acc tea cca cag 96 
Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin 
20 25 30 

gca ttt gac ggc ctg cgc atg acc ggc cgt aaa ctg cgc cac cca gaa 144 
Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg His Pro Glu 
35 40 45 

ctg cac ctg gcc acc gaa gac cac aac gtg cca acc gaa ggc ate aag 192 
Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly lie Lys 
50 55 60 

act ggc tea ctg ctg gaa ate aac gac aag att tec cgc ctg cag gta 240 
Thr Gly Ser Leu Leu Glu lie Asn Asp Lys lie Ser Arg Leu Gin Val 
65 70 75 80 

Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro 
85 90 95 

atg ggt gat gtc cga cag ggc ate gtg cac acc gtc ggc cca cag etc 336 
Met Gly Asp Val Arg Gin Gly lie Val His Thr Val Gly Pro Gin Leu 
100 105 110 

ggc gca ace cag cca ggc atg ace att gtg tgc ggt gac tec cac acc 384 
Gly Ala Thr Gin Pro Gly Met Thr lie Val Cys Gly Asp Ser His Thr 
115 120 125 

tec acc cac ggt get ttt ggc tec atg gca ttc ggc ate ggt acc tea 432 
Ser Thr His Gly Ala Phe Gly Ser Met Ala Phe Gly He Gly Thr Ser 
130 135 140 

gag gtt gag cac gtc atg get act caa acc ctg cca ctg aag cet ttc 480 
Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe 
145 150 155 160 
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aag acc atg gcc att gaa gtt act ggt gaa ctg cag cca ggt gtt tec 528 
Lys Thr Met Ala lie Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser 
165 170 175 

tec aag gac ctg att ctg gcg att ate gcc aag ate ggc acc ggc ggc 576 
Ser Lys Asp Leu He Leu Ala He He Ala Lys He Gly Thr Gly Gly 
180 185 190 



gga cag ggc tac gtt ctg gaa tac cgc ggc gaa gea ate cgt aag atg 
Gly Gin Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala He Arg Lys Met 
195 200 205 



624 



tee atg gat gea cgc atg acc atg tgc aac atg tec ate gaa get ggc 672 
Ser Met Asp Ala Arg Met Thr Met Cys Asn Met Ser He Glu Ala Gly 
210 215 220 

gea cgt gee ggc atg ate gcc cca gac eaa ace acc ttc gac tac gtt 720 
Ala Arg Ala Gly Met He Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val 
225 230 235 240 



gaa ggc cgc gaa atg gea cca aag ggc gcc gac tgg gac gaa gea gtt 
Glu Gly Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val 
245 250 255 



768 



get tac tgg aag acc ctg cca acc gac gaa ggc gea acc ttt gac aag 816 
Ala Tyr Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys 
260 265 270 



gtc gta gaa ate gat ggc teg gea ctg ace cca ttc ate ace tgg ggc 864 
Val Val Glu He Asp Gly Ser Ala Leu Thr Pro Phe He Thr Trp Gly 
275 280 285 



ace aac cca ggc cag 
Thr Asn Pro Gly Gin 
290 

gaa gac ttc acc aac 
Glu Asp Phe Thr Asn 
305 

cag tac atg gac ctg 
1008 

Gin Tyr Met Asp Leu 
325 

gac ace gtc ttc ctg 
1056 

Asp Thr Val Phe Leu 
340 



ggc ctg cca ctg ggc gaa 
Gly Leu Pro Leu Gly Glu 
295 

gac aac gac aag gea gea 
Asp Asn Asp Lys Ala Ala 
310 315 

gta cca gga acc cca ctg 

Val Pro Gly Thr Pro Leu 
330 

gga tee tgc acc aac gcc 

Gly Ser Cys Thr Asn Ala 
345 



tec gta cca age cca 912 
Ser Val Pro Ser Pro 
300 

gcc gaa aag gea ctg 960 
Ala Glu Lys Ala Leu 
320 

cgc gac ate aag ate 

Arg Asp He Lys He 
335 

cgc ate gaa gac ctg 

Arg He Glu Asp Leu 
350 



cag ate gcc get gac ate etc aag ggc cae aaa ate gcc gac ggc atg 
1104 

Gin He Ala Ala Asp He Leu Lys Gly His Lys He Ala Asp Gly Met 
355 360 365 



cgc atg atg gtc gtg ect tec tec acc tgg ate aag eaa gag gea gaa 
1152 

Arg Met Met Val Val Pro Ser Ser Thr Trp He Lys Gin Glu Ala Glu 
370 375 380 
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gcg etc gga ctg gac aaa ate ttc acc gac get gge get gaa tgg egt 
1200 

Ala Leu Gly Leu Asp Lys lie Phe Thr Asp Ala Gly Ala Glu Trp Arg 

385 390 395 400 

acc gca ggc tgc tec atg tgc ctg gge atg aac cea gac eaa ctg aag 
1248 

Thr Ala Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys 
405 410 415 

cea ggc gag cgc tee gea ttc acc tec aac cga aac ttc gaa gga egc 
1296 

Pro Gly Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg 
420 425 430 

eaa gga cea gga gge cgc acc cac ctg gta tee cea gea gtc gca gee 
1344 

Gin Gly Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala 
435 440 445 

gcc acc gaa tec gcg gac ect gtc etc acc tgc aga tat eta agg aag 
1392 

Ala Thr Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys 
450 455 460 

get aga aaa caa tgg aaa aat tta cea ect aca ccg gcg ttg gcg ttc 
1440 

Ala Arg Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe 

465 470 475 480 

cac tgc age gat cea aeg tgg aca ccg ace aga tea tec cag ccg tet 
1488 

His Cys Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser 
485 490 495 

acc tea age gcg tea ccc gga ccg get teg aag aeg gae tgt ttt cea 
1536 

Thr Ser Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Phe Pro 
500 505 510 

act ggc gcc aaa aeg acc cea act ttg tee tea aca ccg aca ect aca 
1584 



515 520 525 

aga aeg get ccg ttc teg tagcaggcec tgactttgge acc 
1625 

Arg Thr Ala Pro Phe Ser 
530 



<210> 268 
<211> 534 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 268 

Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp 

15 10 15 

Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin 
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20 



25 



30 



Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg His Pro Glu 
35 40 45 

Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly He Lys 
50 55 60 

^hr Gly Ser Leu Leu Glu He Asn Asp Lys He Ser Arg Leu Gin Val 
65 70 75 80 

Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro 
85 90 95 

Met Gly Asp Val Arg Gin Gly He Val His Thr Val Gly Pro Gin Leu 
100 105 110 

Gly Ala Thr Gin Pro Gly Met Thr He Val Cys Gly Asp Ser His Thr 
115 120 125 

Ser Thr His Gly Ala Phe Gly Ser Met Ala Phe Gly He Gly Thr Ser 
130 135 140 

Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe 
145 150 155 160 

Lys Thr Met Ala He Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser 
165 170 175 

Ser Lys Asp Leu He Leu Ala He He Ala Lys He Gly Thr Gly Gly 
180 185 190 

Gly Gin Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala He Arg Lys Met 
195 200 205 

Ser Met Asp Ala Arg Met Thr Met Cys Asn Met Ser He Glu Ala Gly 
210 215 220 

Ala Arg Ala Gly Met He Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val 
225 230 235 240 

Glu Gly Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val 
245 250 255 

Ala Tyr Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys 
260 265 270 

Val Val Glu He Asp Gly Ser Ala Leu Thr Pro Phe He Thr Trp Gly 
275 280 285 

Thr Asn Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val Pro Ser Pro 
290 295 300 

Glu Asp Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu Lys Ala Leu 
305 310 315 320 

Gin Tyr Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp He Lys He 
325 330 335 

Asp Thr Val Phe Leu Gly Ser Cys Thr Asn Ala Arg He Glu Asp Leu 
340 345 350 
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Gin lie Ala Ala Asp He Leu Lys Gly His Lys He Ala Asp Gly Met 
355 360 365 

Arg Met Met Val Val Pro Ser Ser Thr Trp He Lys Gin Glu Ala Glu 
370 375 380 

Ala Leu Gly Leu Asp Lys He Phe Thr Asp Ala Gly Ala Glu Trp Arg 
385 390 395 400 

Thr Ala Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys 
405 410 415 

Pro Gly Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg 
420 425 430 

Gin Gly Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala 
435 440 445 

Ala Thr Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys 
450 455 460 

Ala Arg Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe 
465 470 475 480 

His Cys Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser 
485 490 495 

Thr Ser Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Phe Pro 
500 505 510 

Thr Gly Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro Thr Pro Thr 
515 520 525 

Arg Thr Ala Pro Phe Ser 
530 



<210> 269 

<211> 1143 

<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN01127 

<400> 269 

gccctgcatg atggggtagt gggggttgtt gggcaggtac gagctgtgat caatcagcta 60 

cactagtgaa gtccatatag tgagaaggga atcccacaac atg aaa ctt get gtt 115 

Met Lys Leu Ala Val 
1 5 

att ggt gga gat ggt ate ggc cca gag gtt aet gca gaa gee etc aag 163 
He Gly Gly Asp Gly He Gly Pro Glu Val Thr Ala Glu Ala Leu Lys 
10 15 20 

gtt eta aac get gtc cgc gac gac ate gag ace acc gat tat gac ett 211 
Val Leu Asn Ala Val Arg Asp Asp He Glu Thr Thr Asp Tyr Asp Leu 
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25 30 35 

ggc gca cgc cgt tac etc aaa aat ggc gag ctg etc acc gac gag gat 

Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu Leu Thr Asp Glu Asp 

40 45 50 



259 



ctg gca tec ctg cgc gag cat gac gcg ate ctt ctt ggc get ate ggt 307 
Leu Ala Ser Leu Arg Glu His Asp Ala He Leu Leu Gly Ala He Gly 
55 60 65 



gca cca ggt tec gtc ect eca gga att etc gag cgt ggt ttg ctg ctg 
Ala Pro Gly Ser Val Pro Pro Gly He Leu Glu Arg Gly Leu Leu Leu 
70 75 80 85 

aag atg cga ttc gca ctg gat cac cac gtg aac ctg cgc cca tec aag 
Lys Met Arg Phe Ala Leu Asp His His Val Asn Leu Arg Pro Ser Lys 
90 95 100 

ctg tac gac ggc gtg gag tec cca ctg cgt aac cca ggc aag att gat 
Leu Tyr Asp Gly Val Glu Ser Pro Leu Arg Asn Pro Gly Lys He Asp 
105 110 115 

ttc gtt gtg gtc cgc gaa ggt ace gaa ggc gee tac act ggc aac ggt 
Phe Val Val Val Arg Glu Gly Thr Glu Gly Ala Tyr Thr Gly Asn Gly 
120 125 130 

gga gca ate cgc gtg gga ace ect cac gag att gee aat gaa acc tec 
Gly Ala He Arg Val Gly Thr Pro His Glu He Ala Asn Glu Thr Ser 
135 140 145 

gtg aac act cgc tac ggc get gag cgc gtt att cgc tac gca ttc gag 
Val Asn Thr Arg Tyr Gly Ala Glu Arg Val He Arg Tyr Ala Phe Glu 
150 155 160 165 

ctg gca eag age cgc cgc aag aag etc acc etc gtg cac aag acc aac 
Leu Ala Gin Ser Arg Arg Lys Lys Leu Thr Leu Val His Lys Thr Asn 
170 175 180 

gtc ctg gtt cac ggt ggt ggc ctg tgg eag cgc acc gta gat gag gtt 
Val Leu Val His Gly Gly Gly Leu Trp Gin Arg Thr Val Asp Glu Val 
185 190 195 

gca aag gaa tac cca gag gta gee gtc gat tac aac cac ate gat gca 
Ala Lys Glu Tyr Pro Glu Val Ala Val Asp Tyr Asn His He Asp Ala 
200 205 210 

gca ace ate tat ctg gtc act gat ect tec cgc ttc gat gtg att gtt 
Ala Thr He Tyr Leu Val Thr Asp Pro Ser Arg Phe Asp Val He Val 
215 220 225 

acc gat aac etc ttc ggc gac ate etc ace gat gag gca ggc gca gtc 
Thr Asp Asn Leu Phe Gly Asp He Leu Thr Asp Glu Ala Gly Ala Val 
230 235 240 245 

tet ggc gga att ggc etc gca gca tec ggc aac ate gat gcc acg ggc 
Ser Gly Gly He Gly Leu Ala Ala Ser Gly Asn He Asp Ala Thr Gly 
250 255 260 

ace aac ect tec atg ttc gag cca gtc cac ggc tet gca cca gat ate 
Thr Asn Pro Ser Met Phe Glu Pro Val His Gly Ser Ala Pro Asp He 
265 270 275 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 
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gca ggc cag gga ate gca gac cca acg gca gca ate eta tec get gcg 979 
Ala Gly Gin Gly lie Ala Asp Pro Thr Ala Ala lie Leu Ser Ala Ala 
280 285 290 

atg ctg ctg cgt cac tta ggt gat gaa gac aac gca gta cgt atc gaa 
1027 

Met Leu Leu Arg His Leu Gly Asp Glu Asp Asn Ala Val Arg lie Glu 
295 300 305 

aca gcc atc gca get gat gtg get ggc cga gat aac tct cag ccg att 
1075 

Thr Ala lie Ala Ala Asp Val Ala Gly Arg Asp Asn Ser Gin Pro lie 

310 315 320 325 

tct ace act gag gtg gga gac cgc atc gtc aag gcg ctg caa age 
1120 

Ser Thr Thr Glu Val Gly Asp Arg lie Val Lys Ala Leu Gin Ser 

330 335 340 

taaatttcaa cgccgacccc ett 
1143 



<210> 270 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Lys Leu Ala Val lie Gly Gly Asp Gly lie Gly Pro Glu Val Thr 
15 10 15 

Ala Glu Ala Leu Lys Val Leu Asn Ala Val Arg Asp Asp lie Glu Thr 
20 25 30 

Thr Asp Tyr Asp Leu Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu 
35 40 45 

Leu Thr Asp Glu Asp Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu 
50 55 60 

T..,. nl^r 7.1^ r^Ty r>^^ r^^y n .r^-i r. r^l.^. ^ t,.. ^ . . 

65 70 75 80 

Arg Gly Leu Leu Leu Lys Met Arg Phe Ala Leu Asp His His Val Asn 
85 90 95 

Leu Arg Pro Ser Lys Leu Tyr Asp Gly Val Glu Ser Pro Leu Arg Asn 
100 105 110 

Pro Gly Lys lie Asp Phe Val Val Val Arg Glu Gly Thr Glu Gly Ala 
115 120 125 

Tyr Thr Gly Asn Gly Gly Ala lie Arg Val Gly Thr Pro His Glu lie 
130 135 140 

Ala Asn Glu Thr Ser Val Asn Thr Arg Tyr Gly Ala Glu Arg Val lie 

145 150 155 160 

Arg Tyr Ala Phe Glu Leu Ala Gin Ser Arg Arg Lys Lys Leu Thr Leu 
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165 

Val His Lys Thr Asn Val 
180 

Thr Val Asp Glu Val Ala 
195 

Asn His lie Asp Ala Ala 
210 

Phe Asp Val He Val Thr 
225 230 

Glu Ala Gly Ala Val Ser 
245 

He Asp Ala Thr Gly Thr 
260 

Ser Ala Pro Asp He Ala 
275 

He Leu Ser Ala Ala Met 
290 

Ala Val Arg He Glu Thr 
305 310 

Asn Ser Gin Pro He Ser 
325 

Ala Leu Gin Ser 
340 



<210> 271 
<211> 403 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> FRXA01132 

<400> 271 

gccctgcatg atggggtagt gggggttgtt gggcaggtac gagctgtgat caatcagcta 60 

cactagtgaa gtccatatag tgagaaggga atcccacaac atg aaa ctt get gtt 115 

Met Lys Leu Ala Val 
1 5 

att ggt gga gat ggt ate ggc cca gag gtt act gca gaa gcc etc aag 163 
He Gly Gly Asp Gly He Gly Pro Glu Val Thr Ala Glu Ala Leu Lys 
10 15 20 

gtt eta aac get gtc cgc gac gac ate gag acc acc gat tat gac ctt 211 
Val Leu Asn Ala Val Arg Asp Asp He Glu Thr Thr Asp Tyr Asp Leu 
25 30 35 



170 175 

Leu Val His Gly Gly Gly Leu Trp Gin Arg 
185 190 

Lys Glu Tyr Pro Glu Val Ala Val Asp Tyr 
200 205 

Thr He Tyr Leu Val Thr Asp Pro Ser Arg 
215 220 

Asp Asn Leu Phe Gly Asp He Leu Thr Asp 

235 240 

Gly Gly He Gly Leu Ala Ala Ser Gly Asn 
250 255 

Asn Pro Ser Met Phe Glu Pro Val His Gly 
265 270 

Gly Gin Gly He Ala Asp Pro Thr Ala Ala 
280 285 

Leu Leu Arg His Leu Gly Asp Glu Asp Asn 
295 300 

Ala He Ala Ala Asp Val Ala Gly Arg Asp 
315 320 

Thr Thr Glu Val Gly Asp Arg He Val Lys 
330 335 
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ggc gca cgc cgt tac etc aaa aat ggc gag ctg etc acc gac gag gat 259 
Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu Leu Thr Asp Glu Asp 
40 45 50 

ctg gca tec ctg cgc gag cat gac gcg ate ett ctt ggc get ate ggt 307 
Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu Leu Gly Ala lie Gly 
55 60 65 

gca cca ggt tec gte cct cea gga att etc gag cgt ggt ttg ctg ctg 355 
Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu Arg Gly Leu Leu Leu 
70 75 80 85 

aag atg cga ttc gca ctg gat cac cac gtg aac ctg cgc cca tec aag 403 
Lys Met Arg Phe Ala Leu Asp His His Val Asn Leu Arg Pro Ser Lys 
90 95 100 



<210> 272 

<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Met Lys Leu Ala Val lie Gly Gly Asp Gly lie Gly Pro Glu Val Thr 
15 10 15 

Ala Glu Ala Leu Lys Val Leu Asn Ala Val Arg Asp Asp lie Glu Thr 
20 25 30 

Thr Asp Tyr Asp Leu Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu 
35 40 45 

Leu Thr Asp Glu Asp Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu 
50 55 60 

Leu Gly Ala lie Gly Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu 
65 70 75 80 

Arg Gly Leu Leu Leu Lys Met Arg Phe Ala Leu Asp His His Val Asn 
85 90 95 

Leu Arg Pro Ser Lys 

100 



<210> 273 

<211> 1494 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1471) 
<223> RXN00536 

<400> 273 

eggegggtec cagaggtctt aacacgaccg 
tcgtggaecc acccaaaact ttttaagaag 



gcatcccgtc gcggagtttg gtgttgccgg 60 

gttgaacaca atg tct cct aac gat 115 
Met Ser Pro Asn Asp 
1 5 
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gca ttc ate tec gca act gee aag ate gaa aec eca gtt ggg cct cgc 163 
Ala Phe He Ser Ala Pro Ala Lys He Glu Thr Pro Val Gly Pro Arg 
10 15 20 

aac gaa ggc cag cca gca tgg aat aag cag cgt ggc tec tea atg cca 211 
Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg Gly Ser Ser Met Pro 
25 30 35 

gtt aac cgc tac atg cct ttc gag gtt gag gta gaa gat att tct ctg 259 
Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val Glu Asp He Ser Leu 
40 45 50 

eeg gae ege act tgg cca gat aaa aaa ate ace gtt gca cct cag tgg 307 
Pro Asp Arg Thr Trp Pro Asp Lys Lys He Thr Val Ala Pro Gin Trp 
55 60 65 

tgt get gtt gae ctg cgt gae ggc aac cag get ctg att gat ccg atg 355 
Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala Leu He Asp Pro Met 
70 75 80 85 



tct cct gag cgt aag cgc ege atg ttt gag ctg ctg gtt cag atg ggc 
Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu Leu Val Gin Met Gly 
90- 95 100 



gat ttc gtt cgt gag ate ate gaa aag ggc atg ate cct gae gat gtc 
Asp Phe Val Arg Glu He He Glu Lys Gly Met He Pro Asp Asp Val 
120 125 130 



403 



ttc aaa gaa ate gag gtc ggt ttc eet tea get tee cag act gat ttt 451 
Phe Lys Glu He Glu Val Gly Phe Pro Ser Ala Ser Gin Thr Asp Phe 
105 110 115 



499 



ace att cag gtt ctg gtt cag get cgt gag cac ctg att cgc cgt act 547 
Thr He Gin Val Leu Val Gin Ala Arg Glu His Leu He Arg Arg Thr 
135 140 145 

ttt gaa get tgc gaa ggc gca aaa aac gtt ate gtg eac ttc tac aac 595 
Phe Glu Ala Cys Glu Gly Ala Lys Asn Val He Val His Phe Tyr Asn 
150 155 160 165 

tec acc tec ate ctg cag ege aac gtg gtg ttc cgc atg gae aag gtg 
Ser Thr Ser He Leu Gin Arg Asn Val Val Phe Arg Met Asp Lys Val 
170 175 180 

cag gtg aag aag ctg get aec gat gee get gaa eta ate aag acc ate 
Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu Leu He Lys Thr He 
185 190 195 

get cag gat tac cca gae acc aac tgg cgc tgg cag tac tee eet gag 
Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp Gin Tyr Ser Pro Glu 
200 205 210 

tec ttc acc ggc act gag gtt gag tac gee aag gaa gtt gtg gae gca 
Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys Glu Val Val Asp Ala 
215 i 220 225 

gtt gtt gag gtc atg gat cca act eet gag aac cea atg ate ate aac 835 
Val Val Glu Val Met Asp Pro Thr Pro Glu Asn Pro Met He He Asn 
230 235 240 245 



643 



691 



739 



787 
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ctg cct tec acc gtt gag atg ate acc cct aac gnt tac gca gac tec 883 
Leu Pro Ser Thr Val Glu Met lie Thr Pro Asn Val Tyr Ala Asp Ser 
250 255 260 

att gaa tgg atg cac cgc aat eta aac cgt cgt gat tec att ate ctg 931 
lie Glu Trp Met His Arg Asn Leu Asn Arg Arg Asp Ser lie lie Leu 
265 270 275 

tec ctg cac ccg cac aat gac cgt ggc acc ggc gtt ggc gca get gag 979 
Ser Leu His Pro His Asn Asp Arg Gly Thr Gly Val Gly Ala Ala Glu 
280 285 290 

ctg ggc tae atg get ggc get gae cgc ate gaa ggc tge ctg tte ggc 
1027 

Leu Gly Tyr Met Ala Gly Ala Asp Arg lie Glu Gly Cys Leu Phe Gly 
295 300 305 

aac gge gag ege acc gge aac gte tge ctg gtc acc ctg gca ctg aac 

1075 

Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val Thr Leu Ala Leu Asn 
310 315 320 325 

atg ctg acc cag ggc gtt gac cct eag ctg gac tte acc gat ata cgc 
1123 

Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp Phe Thr Asp lie Arg 
330 335 340 

eag ate cgc age acc gtt gaa tac tge aac cag ctg cgc gtt cct gag 
1171 

Gin lie Arg Ser Thr Val Glu Tyr Cys Asn Gin Leu Arg Val Pro Glu 

345 350 355 

cgc cac eca tac ggc ggt gae ctg gtc tte acc get tte tec ggt tec 
1219 

Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr Ala Phe Ser Gly Ser 
360 365 370 

cac cag gac get gtg aac aag ggt ctg gac gee atg get gee aag gtt 
1267 

His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala Met Ala Ala Lys Val 
375 380 385 

cag cca nnt cinr ^rrn rnr- ^r-f- rr=^^ ry^i- «-^*- ^^r, 

1315 

Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp Glu Gin Leu Arg Asp 
390 395 400 405 

acc ega atg gga ggt tec tta cet gee tat ega tee aaa gga tgt egg 

1363 

Thr Arg Met Gly Gly Ser Leu Pro Ala Tyr Arg Ser Lys Gly Cys Arg 
410 415 420 

teg ega eta ega gge tgt tat ccg cgt gaa etc cea gte egg caa ggg 
1411 

Ser Arg Leu Arg Gly Cys Tyr Pro Arg Glu Leu Pro Val Arg Gin Gly 
425 430 435 

egg cgt tge tta cat eat gaa gae ega tea egg tet gca gat ecc teg 

1459 

Arg Arg Cys Leu His His Glu Asp Arg Ser Arg Ser Ala Asp Pro Ser 
440 445 450 
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etc cat gca ggt tgagttctcc accgttgtcc aga 
1494 

Leu His Ala Gly 
455 



<210> 274 
<211> 457 
<212> PRT 

<213> Corynebacteriuin glutamicuin 
<400> 274 

Met Ser Pro Asn Asp Ala Phe He Ser Ala Pro Ala Lys He Glu Thr 
15 10 15 

Pro Val Gly Pro Arg Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg 

20 25 30 

Gly Ser Ser Met Pro Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val 
35 40 45 

Glu Asp He Ser Leu Pro Asp Arg Thr Trp Pro Asp Lys Lys He Thr 
50 55 60 

Val Ala Pro Gin Trp Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala 
65 70 75 80 

Leu He Asp Pro Met Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu 
85 90 95 

Leu Val Gin Met Gly Phe Lys Glu He Glu Val Gly Phe Pro Ser Ala 
100 105 110 

Ser Gin Thr Asp Phe Asp Phe Val Arg Glu He He Glu Lys Gly Met 
115 120 125 

He Pro Asp Asp Val Thr He Gin Val Leu Val Gin Ala Arg Glu His 
130 135 140 

Leu He Arg Arg Thr Phe Glu Ala Cys Glu Gly Ala Lys Asn Val He 
145 150 155 160 

Val His Phe Tyr Asn Ser Thr Ser He Leu Gin Arg Asn Val Val Phe 
165 170 175 

Arg Met Asp Lys Val Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu 
180 185 190 

Leu He Lys Thr He Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp 
195 200 205 

Gin Tyr Ser Pro Glu Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys 
210 215 220 

Glu Val Val Asp Ala Val Val Glu Val Met Asp Pro Thr Pro Glu Asn 
225 230 235 240 

Pro Met He He Asn Leu Pro Ser Thr Val Glu Met He Thr Pro Asn 
245 250 255 
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Val Tyr Ala Asp Ser lie Glu Trp Met His Arg Asn Leu Asn Arg Arg 
260 265 270 

Asp Ser lie lie Leu Ser Leu His Pro His Asn Asp Arg Gly Thr Gly 
275 280 285 

Val Gly Ala Ala Glu Leu Gly Tyr Met Ala Gly Ala Asp Arg lie Glu 

290 295 300 

Gly Cys Leu Phe Gly Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val 
305 310 315 320 

Thr Leu Ala Leu Asn Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp 
325 330 335 

Phe Thr Asp He Arg Gin He Arg Ser Thr Val Glu Tyr Cys Asn Gin 
340 345 350 

Leu Arg Val Pro Glu Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr 
355 360 365 

Ala Phe Ser Gly Ser His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala 
370 375 380 

Met Ala Ala Lys Val Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp 
385 390 395 400 

Glu Gin Leu Arg Asp Thr Arg Met Gly Gly Ser Leu Pro Ala Tyr Arg 
405 410 415 

Ser Lys Gly Cys Arg Ser Arg Leu Arg Gly Cys Tyr Pro Arg Glu Leu 
420 425 430 

Pro Val Arg Gin Gly Arg Arg Cys Leu His His Glu Asp Arg Ser Arg 
435 440 445 

Ser Ala Asp Pro Ser Leu His Ala Gly 
450 455 



<210> 275 
<211> 1333 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1333) 
<223> FRXA00536 

<400> 275 

cggcgggtcc cagaggtctt aacacgaccg gcatcccgtc gcggagtttg gtgttgccgg 60 

tcgtggaccc acccaaaact ttttaagaag gttgaacaca atg tct cct aac gat 115 

Met Ser Pro Asn Asp 
1 5 

gca ttc ate tec gca ect gcc aag ate gaa ace cca gtt ggg cct cgc 163 
Ala Phe He Ser Ala Pro Ala Lys He Glu Thr Pro Val Gly Pro Arg 
10 15 20 
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aac gaa ggc cag cca gca tgg aat aag cag cgt ggc tec tea atg cea 211 
Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg Gly Ser Ser Met Pro 
25 30 35 

gtt aac egc tac arg cct ttc gag get gag gta gaa gat att tct ctg 259 
Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val Glu Asp lie Ser Leu 
40 45 50 

ccg gac cgc act tgg cca gat aaa aaa ate acc gtt gca cct cag tgg 307 
Pro Asp Arg Thr Trp Pro Asp Lys Lys He Thr Val Ala Pro Gin Trp 
55 60 65 

tgt get gtt gac ctg cgt gac ggc aac cag get ctg att gat ccg atg 355 
Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala Leu He Asp Pro Met 
70 75 80 85 

tct cct gag cgt aag cgc cgc atg ttt gag ctg ctg gtt eag atg ggc 403 
Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu Leu Val Gin Met Gly 
90 95 100 

ttc aaa gaa ate gag gtc ggt ttc cct tea get tec cag act gat ttt 451 
Phe Lys Glu He Glu Val Gly Phe Pro Ser Ala Ser Gin Thr Asp Phe 
105 110 115 

gat ttc gtt cgt gag ate ate gaa aag ggc atg ate cct gac gat gtc 499 
Asp Phe Val Arg Glu He He Glu Lys Gly Met He Pro Asp Asp Val 
120 125 130 

acc att eag gtt ctg gtt cag get cgt gag cac ctg att cgc cgt act 547 
Thr He Gin Val Leu Val Gin Ala Arg Glu His Leu He Arg Arg Thr 
135 140 145 

ttt gaa get tgc gaa ggc gca aaa aac gtt ate gtg cac ttc tac aac 595 
Phe Glu Ala Cys Glu Gly Ala Lys Asn Val He Val His Phe Tyr Asn 
150 155 160 165 

tec acc tec ate ctg cag egc aac gtg gtg ttc cgc atg gac aag gtg 
Ser Thr Ser He Leu Gin Arg Asn Val Val Phe Arg Met Asp Lys Val 
170 175 180 

eag gtg aag aag ctg get acc gat gee get gaa eta ate aag acc ate 691 
Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu Leu He Lys Thr He 
185 190 195 



get cag gat tac cea gac acc aac tgg cgc tgg cag tac tec cct gag 
Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp Gin Tyr Ser Pro Glu 
200 205 210 



643 



739 



tec ttc acc ggc act gag gtt gag tac gee aag gaa gtt gtg gac gca 787 
Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys Glu Val Val Asp Ala 
215 220 225 

gtt gtt gag gtc atg gat cca act cct gag aac cea atg ate ate aac 835 
Val Val Glu Val Met Asp Pro Thr Pro Glu Asn Pro Met He He Asn 
230 235 240 245 

ctg cct tec ace gtt gag atg ate acc cct aac gtt tac gca gac tec 883 
Leu Pro Ser Thr Val Glu Met He Thr Pro Asn Val Tyr Ala Asp Ser 
250 255 260 

att gaa tgg atg cac egc aat eta aac cgt cgt gat tec att ate ctg 931 
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lie Glu Trp Met His Arg Asn Leu Asn Arg Arg Asp Ser lie lie Leu 
265 270 275 

tec ctg cac ccg cac aat gac cgt ggc acc ggc gtt ggc gca get gag 979 
Ser Leu Kis Pro His Asn Asp Arg Gly Thr Gly Val Gly Ala Ala Glu 
280 285 290 

ctg gge tac atg get ggc get gac egc ate gaa ggc tgc ctg ttc ggc 
1027 

Leu Gly Tyr Met Ala Gly Ala Asp Arg lie Glu Gly Cys Leu Phe Gly 
295 300 305 

aac ggc gag egc acc ggc aac gtc tgc ctg gtc acc ctg gca ctg aac 
1075 

Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val Thr Leu Ala Leu Asn 

310 315 320 325 

atg ctg acc cag ggc gtt gac cct cag ctg gac ttc acc gat ata egc 
1123 

Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp Phe Thr Asp lie Arg 
330 335 340 

cag ate egc age acc gtt gaa tac tgc aac cag ctg egc gtt cct gag 
1171 

Gin lie Arg Ser Thr Val Glu Tyr Cys Asn Gin Leu Arg Val Pro Glu 
345 350 355 

egc cac eca tac ggc ggt gac ctg gtc ttc acc get ttc tec ggt tec 
1219 

Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr Ala Phe Ser Gly Ser 
360 365 370 

cac cag gac get gtg aac aag ggt ctg gac gee atg get gee aag gtt 
1267 

His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala Met Ala Ala Lys Val 
375 380 385 

cag eca ggt get age tec act gaa gtt tct tgg gag cag ctg egc gac 
1315 

Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp Glu Gin Leu Arg Asp 

390 395 400 405 

aer oaa trrn n^rr citt. nrt 
1333 

Thr Glu Trp Glu Val Pro 
410 



<210> 276 
<211> 411 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 276 

Met Ser Pro Asn Asp Ala Phe lie Ser Ala Pro Ala Lys lie Glu Thr 
15 10 15 

Pro Val Gly Pro Arg Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg 
20 25 30 

Gly Ser Ser Met Pro Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val 
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35 



40 



45 



Glu Asp lie Ser Leu Pro Asp Arg Thr Trp Pro Asp Lys Lys He Thr 
50 55 60 

Val Ala Pro Gin Trp Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala 
65 70 75 80 

Leu He Asp Pro Met Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu 
85 90 95 

Leu Val Gin Met Gly Phe Lys Glu He Glu Val Gly Phe Pro Ser Ala 
100 105 110 

Ser Gin Thr Asp Phe Asp Phe Val Arg Glu He He Glu Lys Gly Met 
115 120 125 

He Pro Asp Asp Val Thr He Gin Val Leu Val Gin Ala Arg Glu His 
130 135 140 

Leu He Arg Arg Thr Phe Glu Ala Cys Glu Gly Ala Lys Asn Val He 
145 150 ^ 155 160 

Val His Phe Tyr Asn Ser Thr Ser He Leu Gin Arg Asn Val Val Phe 
165 170 175 

Arg Met Asp Lys Val Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu 
180 185 190 

Leu He Lys Thr He Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp 
195 200 205 

Gin Tyr Ser Pro Glu Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys 
210 215 220 

Glu Val Val Asp Ala Val Val Glu Val Met Asp Pro Thr Pro Glu Asn 
225 230 235 240 

Pro Met He He Asn Leu Pro Ser Thr Val Glu Met He Thr Pro Asn 
245 250 255 

Val Tyr Ala Asp Ser He Glu Trp Met His Arg Asn Leu Asn Arg Arg 
260 265 270 

Asp Ser He He Leu Ser Leu His Pro His Asn Asp Arg Gly Thr Gly 
275 280 285 

Val Gly Ala Ala Glu Leu Gly Tyr Met Ala Gly Ala Asp Arg He Glu 
290 295 300 

Gly Cys Leu Phe Gly Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val 
305 310 315 320 

Thr Leu Ala Leu Asn Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp 
325 330 335 

Phe Thr Asp He Arg Gin He Arg Ser Thr Val Glu Tyr Cys Asn Gin 
340 345 350 



Leu Arg Val Pro Glu Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr 
355 360 365 
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Ala Phe Ser Gly Ser His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala 
370 375 380 

Met Ala Ala Lys Val Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp 
385 390 395 400 

Glu Gin Leu Arg Asp Thr Glu Trp Glu Val Pro 
405 410 



<210> 277 

<211> 714 

<212> DNA 

<213> Corynebac terium glutamiciiin 

<220> 

<221> CDS 

<222> (101) . . (691) 

<223> RXN02965 

<400> 277 

caggaggccg cacccacctg gtatccccag cagtcgcagc cgccaccgaa tccgcggacc 60 

ctgtcctcac ctgcagatat ctaaggaagg ctagaaaaca atg gaa aaa ttt acc 115 

Met Glu Lys Phe Thr 
1 5 

acc tac acc ggc gtt ggc gtt cca ctg cag cga tec aac gtg gac acc 163 
Thr Tyr Thr Gly Val Gly Val Pro Leu Gin Arg Ser Asn Val Asp Thr 
10 15 20 

gac cag ate ate cca gee gtc tac etc aag cge gtc acc egg acc ggc 211 
Asp Gin lie lie Pro Ala Val Tyr Leu Lys Arg Val Thr Arg Thr Gly 
25 30 35 

ttc gaa gac gga ctg ttt tec aac tgg cgc caa aac gac ccc aac ttt 259 
Phe Glu Asp Gly Leu Phe Ser Asn Trp Arg Gin Asn Asp Pro Asn Phe 
40 45 50 

gtc etc aac acc gac acc tac aag aac ggc tec gtt etc gta gca ggc 307 
Val Leu Asn Thr Asp Thr Tyr Lys Asn Gly Ser Val Leu Val Ala Gly 

?5 ^ &5 

cet gac ttt ggc acc ggc tec tec cge gag eac gee gtc tgg gca etc 355 
Pro Asp Phe Gly Thr Gly Ser Ser Arg Glu His Ala Val Trp Ala Leu 
70 75 80 85 

atg gac tac ggc ttc cge get gtc ttc tec tea cga ttc gcc gac ate 403 
Met Asp Tyr Gly Phe Arg Ala Val Phe Ser Ser Arg Phe Ala Asp lie 
90 95 100 

ttc cgc ggc aac tec gga aaa gcg ggc atg etc acc ggc ate atg gaa 451 
Phe Arg Gly Asn Ser Gly Lys Ala Gly Met Leu Thr Gly lie Met Glu 
105 110 115 

cag tec gac ate gaa ett ctg tgg aag etc atg gaa caa acc cca ggc 499 
Gin Ser Asp lie Glu Leu Leu Trp Lys Leu Met Glu Gin Thr Pro Gly 
120 125 130 

etc gaa ctg ace gtg aac ctg caa aag eag ate gtc ace gca ggc gac 547 
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Leu Glu Leu Thr Vai Asn Leu Glu Lys Gin lie Val Thr Ala Gly Asp 
135 140 145 

gta gtg ate age ttc gaa gtt gac ccc tac ate egc tgg cgt ttg atg 595 
Val Val lie Ser Phe Glu Val Asp Pro Tyr He Arg Trp Arg Leu Met 
150 155 160 165 

gaa ggc etc gac gac get ggc ctg ace ctg cgc aag etc gat gaa att 643 
Glu Gly Leu Asp Asp Ala Gly Leu Thr Leu Arg Lys Leu Asp Glu He 
170 175 180 

gaa gac tac gag get aag egc cct geg ttt aag cca cgc act aac get 691 
Glu Asp Tyr Glu Ala Lys Arg Pro Ala Phe Lys Pro Arg Thr Asn Ala 
185 190 195 

taagtttcag tctgatagcg aaa 714 



<210> 278 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Met Glu Lys Phe Thr Thr Tyr Thr Gly Val Gly Val Pro Leu Gin Arg 
15 10 15 

Ser Asn Val Asp Thr Asp Gin He He Pro Ala Val Tyr Leu Lys Arg 
20 25 30 

Val Thr Arg Thr Gly Phe Glu Asp Gly Leu Phe Ser Asn Trp Arg Gin 
35 40 45 

Asn Asp Pro Asn Phe Val Leu Asn Thr Asp Thr Tyr Lys Asn Gly Ser 
50 55 60 

Val Leu Val Ala Gly Pro Asp Phe Gly Thr Gly Ser Ser Arg Glu His 
65 70 75 80 

Ala Val Trp Ala Leu Met Asp Tyr Gly Phe Arg Ala Val Phe Ser Ser 
85 90 95 

Arg Phe Ala Asp He Phe Arg Gly Asn Ser Gly Lys Ala Gly Met Leu 
100 105 110 

Thr Gly He Met Glu Gin Ser Asp He Glu Leu Leu Trp Lys Leu Met 
115 120 125 

Glu Gin Thr Pro Gly Leu Glu Leu Thr Val Asn Leu Glu Lys Gin He 
130 135 140 

Val Thr Ala Gly Asp Val Val He Ser Phe Glu Val Asp Pro Tyr He 
145 150 155 160 

Arg Trp Arg Leu Met Glu Gly Leu Asp Asp Ala Gly Leu Thr Leu Arg 
165 170 175 

Lys Leu Asp Glu He Glu Asp Tyr Glu Ala Lys Arg Pro Ala Phe Lys 
180 185 190 

Pro Arg Thr Asn Ala 
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<210> 279 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (913) 
<223> RXN01929 

<400> 279 

aaaattrgac tccataacga gaacttaatc gagcaacacc cctgaacagt gaatcaaatc 60 

ggaatttatt tattctgagc tggtcatcac atctatactc atg ccc atg tea ggc 115 

Met Pro Met Ser Gly 
1 5 

att gat gca aag aaa ate egc ace cgt cat ttc egc gaa get aaa gta 163 
lie Asp Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu Ala Lys Val 
10 15 20 

aac ggc cag aaa gtt teg gtt etc aec age tat gat geg ett teg gcg 211 
Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala 
25 30 35 

egc att ttt gat gag get ggc gtc gat atg etc ett gtt ggt gat tee 259 
Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser 
40 45 50 

get gcc aac gtt gtg ctg ggt egc gat acc aec ttg teg ate ace ttg 307 
Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser lie Thr Leu 
55 60 65 

gat gag atg att gtg ctg gcc aag gcg gtg aeg ate get aeg aag cgt 355 
Asp Glu Met lie Val Leu Ala Lys Ala Val Thr lie Ala Thr Lys Arg 
70 75 80 85 

geg ett gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age eca 403 
Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro 

90 ^'i inn 

aat cag gcg gtg gag tec gcg ate egg gtc atg cgt gaa aeg ggt gcg 451 
Asn Gin Ala Val Glu Ser Ala lie Arg Val Met Arg Glu Thr Gly Ala 
105 110 115 

get geg gtg aag ate gag ggt ggc gtg gag ate gcg cag aeg att ega 499 
Ala Ala Val Lys lie Glu Gly Gly Val Glu lie Ala Gin Thr. He Arg 
120 125 130 

egc att gtt gat get gga att ccg gtt gtc ggc eac ate ggg tac acc 547 
Arg He Val Asp Ala Gly He Pro Val Val Gly His He Gly Tyr Thr 
135 140 145 

ccg cag tec gag cat tee ttg ggc ggc eac gtg gtt eag ggt cgt ggc 595 
Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly 
150 155 160 165 

gcg agt tct gga aag etc ate gcc gat gcc egc gcg ttg gag cag gcg 643 
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Ala Ser Ser Gly Lys Leu lie Ala Asp Ala Arg Ala Leu Glu Gin Ala 
170 175 180 

ggc gcg ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc 
Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg 
185 190 195 



691 



gag gtt acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc 739 
Glu Val Thr Glu Asp Leu Ser lie Thr Thr lie Gly He Gly Ala Gly 
200 205 210 

aat ggc aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc 787 
Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu 
215 220 225 

aac cgc ggc aag aag cca cgc ttc gtc cgc gag tac gcc acc ttg ggc 835 
Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly 
230 235 240 245 

gat tec ttg cac gac gcc gcg cag gcc tac ate gcc gat ate cac gcg 883 
Asp Ser Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp He His Ala 
250 255 260 

ggt acc ttc cca ggc gaa gcg gag tec ttt taatgcaggt ageaaccaca 933 
Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 
265 270 



aag 



936 



<210> 280 
<211> 271 
<212> PRT 

<213> Corynebacterium 



glutamicum 



<400> 280 
Met Pro Met Ser 
1 

Arg Glu Ala Lys 
20 

Asp Ala Leu Ser 
35 

Leu Val Gly Asp 
50 

Leu Ser He Thr 
65 

He Ala Thr Lys 



Gly He Asp Ala 
5 

Val Asn Gly Gin 

Ala Arg He Phe 
40 

Ser Ala Ala Asn 
55 

Leu Asp Glu Met 
70 

Arg Ala Leu Val 
85 



Lys Lys He Arg 
10 

Lys Val Ser Val 
25 

Asp Glu Ala Gly 



Val Val Leu Gly 

60 

He Val Leu Ala 
75 

Val Val Asp Leu 
90 



Thr Arg His Phe 
15 

Leu Thr Ser Tyr 
30 

Val Asp Met Leu 
45 

Arg Asp Thr Thr 



Lys Ala Val Thr 
80 

Pro Phe Gly Thr 
95 



Tyr Glu Val Ser Pro Asn Gin Ala Val Glu Ser Ala He Arg Val Met 
100 105 110 

Arg Glu Thr Gly Ala Ala Ala Val Lys He Glu Gly Gly Val Glu He 
115 120 125 

Ala Gin Thr He Arg Arg He Val Asp Ala Gly He Pro Val Val Gly 
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130 

Kis lie Gly Tyr 
145 

Val Gin Gly Arg 



Ala Leu Glu Gin 
180 

Ala Glu Ala Ala 
195 

Gly lie Gly Ala 
210 

Asp Ala Phe Gly 
225 

Tyr Ala Thr Leu 



Ala Asp lie His 
260 



135 

Thr Pro Gin Ser 
150 

Gly Ala Ser Ser 
165 

Ala Gly Ala Phe 



Arg Glu Val Thr 
200 

Gly Asn Gly Thr 
215 

Leu Asn Arg Gly 
230 

Gly Asp Ser Leu 
245 

Ala Gly Thr Phe 



140 

Glu His Ser Leu 
155 

Gly Lys Leu lie 
170 

Ala Val Val Leu 
185 

Glu Asp Leu Ser 



Asp Gly Gin Val 
220 

Lys Lys Pro Arg 
235 

His Asp Ala Ala 
250 

Pro Gly Glu Ala 
265 



Gly Gly His Val 
160 

Ala Asp Ala Arg 
175 

Glu Met Val Pro 
190 

He Thr Thr He 
205 

Leu Val Trp Gin 



Phe Val Arg Glu 
240 

Gin Ala Tyr He 
255 

Glu Ser Phe 
270 



<210> 281 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> FRXA01929 

<400> 281 

tgactccata acgagaactt aatcgagcaa cacccctgaa cagtgaatca aatcggaatt 60 

tatttattct gagctggtca tcacatctat actcatgccc atg tea ggc att gat 115 

Met Ser Gly He Asp 

gca aag aaa ate cgc acc cgt cat ttc cgc gaa get aaa gta aac ggc 163 
Ala Lys Lys He Arg Thr Arg His Phe Arg Glu Ala Lys Val Asn Gly 
10 15 20 

cag aaa gtt teg gtt etc acc age tat gat gcg ctt teg geg cgc att 211 
Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala Arg He 
25 30 35 

ttt gat gag get ggc gte gat atg etc ctt gtt ggt gat tec get gee 259 
Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser Ala Ala 
40 45 50 

aac gtt gtg ctg ggt cgc gat acc acc ttg teg ate acc ttg gat gag 307 
Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser He Thr Leu Asp Glu 
55 60 65 

atg att gtg ctg gee aag gcg gtg aeg ate get acg aag cgt geg ctt 355 



412 



\VOni/(M)843 



PCT/IBOI>/OI)923 



Met He Val Leu Ala Lys Ala Val Thr He Ala Thr Lys Arg Ala Leu 

70 75 80 85 

gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca aat cag 

Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro Asn Gin 

90 95 100 



aca gat ggg cag gtt ttg gtg tgg cag gat gcc ttc ggc etc aac cgc 
Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu Asn Arg 
215 220 225 

ggc aag aag cca cgc ttc gtc cgc gag tac gcc acc ttg ggc gat tec 
Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly Asp Ser 
230 235 240 245 

ttg cac gac gcc gcg cag gcc tac ate gcc gat ate cac geg ggt acc 
Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp He His Ala Gly Thr 
250 255 260 

ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca aag 
Phe Pro Gly Glu Ala Glu Ser Phe 
265 



403 



gcg gtg gag tec geg ate egg gtc atg cgt gaa aeg ggt gcg get geg 451 
Ala Val Glu Ser Ala He Arg Val Met Arg Glu Thr Gly Ala Ala Ala 
105 110 115 

gtg aag ate gag ggt ggc gtg gag ate geg cag aeg att ega cgc att 499 
Val Lys He Glu Gly Gly Val Glu He Ala Gin Thr He Arg Arg He 
120 125 130 

gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc ccg cag 547 
Val Asp Ala Gly He Pro Val Val Gly His He Gly Tyr Thr Pro Gin 
135 140 145 

tec gag eat tee ttg ggc ggc cac gtg gtt cag ggt cgt ggc gcg agt 
Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly Ala Ser 
150 155 160 165 

tct gga aag etc ate gee gat gee cgc geg ttg gag cag gcg ggt gcg 
Ser Gly Lys Leu He Ala Asp Ala Arg Ala Leu Glu Gin Ala Gly Ala 
170 175 180 

ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc gag gtt 
Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg Glu Val 
185 190 195 

acc gag gat ctt tee ate acc act ate gga ate ggt gcc ggc aat ggc 739 
Thr Glu Asp Leu Ser He Thr Thr He Gly He Gly Ala Gly Asn Gly 
200 205 210 



595 



643 



691 



787 



835 



883 



930 



<210> 282 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Met Ser Gly He Asp Ala Lys Lys He Arg Thr Arg His Phe Arg Glu 
15 10 15 
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Ala Lys Val Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala 
20 25 30 

Leu Ser Ala Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val 
35 40 45 

Gly Asp Ser Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser 
50 55 60 

lie Thr Leu Asp Glu Met lie Val Leu Ala Lys Ala Val Thr lie Ala 
65 70 75 80 

Thr Lys Arg Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu 
85 90 95 

Val Ser Pro Asn Gin Ala Val Glu Ser Ala lie Arg Val Met Arg Glu 
100 105 110 

Thr Gly Ala Ala Ala Val Lys Tie Glu Gly Gly Val Glu lie Ala Gin 

115 120 125 

Thr lie Arg Arg lie Val Asp Ala Gly lie Pro Val Val Gly His lie 
130 135 140 

Gly Tyr Thr Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin 
145 150 155 160 

Gly Arg Gly Ala Ser Ser Gly Lys Leu lie Ala Asp Ala Arg Ala Leu 
165 170 175 

Glu Gin Ala Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu 

180 185 190 

Ala Ala Arg Glu Val Thr Glu Asp Leu Ser lie Thr Thr lie Gly lie 
195 200 205 

Gly Ala Gly Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala 
210 215 220 

Phe Gly Leu Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala 
225 230 235 240 

Thr Leu Civ Asn .Spr T .pn Hi g Agn a1p> nl r> at a ts.^ Ac^p 



245 250 255 

lie His Ala Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 
260 265 



<210> 283 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXN01420 

<400> 283 

cgaagttcac cactacaggc attacctggg tgctgatttt gcgcgagtaa agctgcggct 60 



414 
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gcggaatgcg ctgctcatcc acacgtggaa tcctgattgg gtg acg ctg ggt gga 115 

Val Thr Leu Gly Gly 
1 5 

ttg aat gta cca teg tgg teg ctg gge gcg gaa atg ctg ttc tac ctg 
Leu Asn Val Pro Ser Trp Ser Leu Gly Ala Glu Met Leu Phe Tyr Leu 
10 15 20 



aca gtg att cac ttt tat gcg gac gga cca aag ggg att gag aac ttc 
Thr Val He His Phe Tyr Ala Asp Gly Pro Lys Gly He Glu Asn Phe 
55 60 65 



cac gcc gat cca gtg tgg ttt atg cag gaa gaa att ccc gtg ctg gaa 
His Ala Asp Pro Val Trp Phe Met Gin Glu Glu He Pro Val Leu Glu 
90 95 100 



tac etc ggt gtg ttt ggc gcg aag ctg gtt get gaa ggc atg ttt aaa 
Tyr Leu Gly Val Phe Gly Ala Lys Leu Val Ala Glu Gly Met Phe Lys 
120 125 130 



get act tgg ttt gtg cca ctg gca ttc aag atg tct gte ate atg tec 

Ala Thr Trp Phe Val Pro Leu Ala Phe Lys Met Ser Val He Met Ser 

150 155 160 165 

ctg cca atg get ttt gtt gtg gca acg ett gcg gtg aga gac att gaa 

Leu Pro Met Ala Phe Val Val Ala Thr Leu Ala Val Arg Asp He Glu 

170 175 180 

ggc aag agt ggg gaa ate gee teg ect egc gca gtt ttg ttg ggt aat 

Gly Lys Ser Gly Glu He Ala Ser Pro Arg Ala Val Leu Leu Gly Asn 

185 190 195 

att tec ttt gee ttc tac atg gtg caa ttc ccc gte atg gtg ttt gtg 

He Ser Phe Ala Phe Tyr Met Val Gin Phe Pro Val Met Val Phe Val 

200 205 210 

cag cgc tat ttc att get ggc aaa gaa tac ggc ttc ett ggc tgg gca 
Gin Arg Tyr Phe He Ala Gly Lys Glu Tyr Gly Phe Leu Gly Trp Ala 

215 220 225 



163 



acg ttc ecg ctg ttt att ceg tta gtg cgc aaa gtg aag ggc gtg ggc 211 

Thr Phe Pro Leu Phe He Pro Leu Val Arg Lys Val Lys Gly Val Gly 
25 30 35 

aac tgg tgg gca ttt ggc ate ace ttt gcc gtg age ctg gcg ctg att 259 

Asn Trp Trp Ala Phe Gly He Thr Phe Ala Val Ser Leu Ala Leu He 
40 45 50 



307 



ttt gtt ect cgc ctg tgg gac ace aat gtg tea ecg gte gcg gaa gtt 355 
Phe Val Pro Arg Leu Trp Asp Thr Asn Val Ser Pro Val Ala Glu Val 
70 75 80 85 



403 



tct tac tgg ctg tct tac tac ttc ecg ctg ace aga etc ate gag ttc 451 
Ser Tyr Trp Leu Ser Tyr Tyr Phe Pro Leu Thr Arg Leu He Glu Phe 
105 110 115 



499 



aac ace aac ate ace ate ceg ctg ate gca ctg get gtt tct ttt gtt 547 
Asn Thr Asn He Thr He Pro Leu He Ala Leu Ala Val Ser Phe Val 
135 140 145 



595 



643 



691 



739 



787 



415 
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ttc tat gca gtg gtg cgt ttc acc gtg teg gtc att etc gcg tgg gtg 835 
Phe Tyr Ala Val Val Cys Phe lie Val Ser Val lie Leu Ala Trp Val 
230 235 240 245 

ctg ttt acc ttc gtt gat gat cct ttg atg aag gcc acg gcg cgc aag 883 
Leu Phe Thr Phe Val Asp Asp Pro Leu Met Lys Ala Thr Ala Arg Lys 
250 255 260 

aag gcg agt agg cgc ttg aag cag tec aat att ttg gtc cgt gac ctg 931 
Lys Gly Ser Arg Arg Leu Lys Gin Ser Asn lie Leu Val Arg Asp Leu 
265 270 275 

aaa gtt etc ttc ggc aaa age ecc gaa aag ceg tta aaa gtt gag act 979 
Lys Val Leu Phe Gly Lys Ser Pro Glu Lys Pro Leu Lys Val Glu Thr 
280 285 290 

cgc get gag aat etc aca gaa aac tec gaa get ecc get aag gta get 
1027 

Arg Ala Glu Asn Leu Thr Glu Asn Ser Glu Ala Pro Ala Lys Val Ala 

295 300 305 

acc gga ate aaa tet tagggaagga aaaeatatgg eta 
1065 

Thr Gly lie Lys Ser 
310 



<210> 284 
<211> 314 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 284 

Val Thr Leu Gly Gly Leu Asn Val Pro Ser Trp Ser Leu Gly Ala Glu 
15 10 15 

Met Leu Phe Tyr Leu Thr Phe Pro Leu Phe lie Pro Leu Val Arg Lys 
20 25 30 

Val Lys Gly Val Gly Asn Trp Trp Ala Phe Gly lie Thr Phe Ala Val 
35 40 45 

.qpr T.g>u A1A T.f^n Thr- Vp> 1 Tl^ U ^ PV.o rp..^ TM ^ ?^c^r. ni.r P>-^ Two 

50 55 60 

Gly lie Glu Asn Phe Phe Val Pro Arg Leu Trp Asp Thr Asn Val Ser 
65 70 75 80 

Pro Val Ala Glu Val His Ala Asp Pro Val Trp Phe Met Gin Glu Glu 
85 90 95 

lie Pro Val Leu Glu Ser Tyr Trp Leu Ser Tyr Tyr Phe Pro Leu Thr 
100 105 110 

Arg Leu lie Glu Phe Tyr Leu Gly Val Phe Gly Ala Lys Leu Val Ala 
115 120 125 

Glu Gly Met Phe Lys Asn Thr Asn lie Thr lie Pro Leu lie Ala Leu 
130 135 140 

Ala Val Ser Phe Val Ala Thr Trp Phe Val Pro Leu Ala Phe Lys Met 
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145 150 155 160 

Ser Val lie Met Ser Leu Pro Met Ala Phe Val Val Ala Thr Leu Ala 
165 170 175 

Val Arg Asp He Glu Gly Lys Ser Gly Glu He Ala Ser Pro Arg Ala 
180 185 190 

Val Leu Leu Gly Asn He Ser Phe Ala Phe Tyr Met Val Gin Phe Pro 
195 200 205 

Val Met Val Phe Val Gin Arg Tyr Phe He Ala Gly Lys Glu Tyr Gly 
210 215 220 

Phe Leu Gly Trp Ala Phe Tyr Ala Val Val Cys Phe He Val Ser Val 
225 230 235 240 

He Leu Ala Trp Val Leu Phe Thr Phe Val Asp Asp Pro Leu Met Lys 
245 250 255 

Ala Thr Ala Arg Lys Lys Gly Ser Arg Arg Leu Lys Gin Ser Asn He 
260 265 270 

Leu Val Arg Asp Leu Lys Val Leu Phe Gly Lys Ser Pro Glu Lys Pro 
275 280 285 

Leu Lys Val Glu Thr Arg Ala Glu Asn Leu Thr Glu Asn Ser Glu Ala 
290 295 300 

Pro Ala Lys Val Ala Thr Gly He Lys Ser 
305 310 



<210> 285 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXS01145 

<400> 285 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 115 

Met Ala He Glu Leu 
1 5 



ctt tat gat get gae get gac etc tec ttg ate eag ggc cgt aag gtt 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu He Gin Gly Arg Lys Val 
10 15 20 

gee ate gtt gge tae ggc tec cag ggc cac gca cac tec cag aac etc 
Ala He Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 
25 30 35 

cge gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tee aag 
Arg Asp Ser Gly Val Glu Val Val He Gly Leu Arg Glu Gly Ser Lys 
40 45 50 



163 



211 



259 
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tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 307 
Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gte ate atg ete etg get eca gac aee 355 
Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 

tee cag gca gaa ate ttc acc aac gac ate gag cca aac etg aac gca 403 
Ser Gin Ala Glu lie Phe Thr Asn Asp He Glu Pro Asn Leu Asn Ala 
90 95 100 

ggc gac gca etg etg ttc ggc cac ggc etg aac att cae ttc gac etg 451 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn He His Phe Asp Leu 
105 110 115 

ate aag eea get gac gae ate ate gtt ggc atg gtt gcg eea aag ggc 499 
He Lys Pro Ala Asp Asp He He Val Gly Met Val Ala Pro Lys Gly 

120 125 130 

cca ggc cac ttg gtt cge cgt cag ttc gtt gat ggc aag ggt gtt cct 547 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 

tgc etc ate gca gtc gac cag gac cca acc gga acc gca cag get etg 595 
Cys Leu He Ala Val Asp Gin Asp Pro Thr Gly Thr Ala Gin Ala Leu 
150 155 160 165 

acc etg tec tae gca gca gca ate ggt ggc gca cge gca ggc gtt ate 643 
Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala Arg Ala Gly Val He 
170 175 180 

eea ace acc ttc gaa get gag acc gtc acc gac etc ttc ggc gag cag 691 
Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp Leu Phe Gly Glu Gin 
185 190 195 

get gtt etc tgc ggt ggc acc gag gaa etg gtc aag gtt ggc ttc gag 739 
Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val Lys Val Gly Phe Glu 
200 205 210 

gtt etc aee gaa get ggc tae gag cca gag atg gca tae ttc gag gtt 787 

215 220 225 

ett cac gag etc aag etc ate gtt gae etc atg ttc gaa ggt ggc ate 835 
Leu His Glu Leu Lys Leu He Val Asp Leu Met Phe Glu Gly Gly He 
230 235 240 245 

age aac atg aac tae tet gtt tct gac acc get gag ttc ggt ggc tae 883 
Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala Glu Phe Gly Gly Tyr 
250 255 260 

ete tec ggc cca cge gtc ate gat gca gac ace aag tee cge atg aag 931 
Leu Ser Gly Pro Arg Val He Asp Ala Asp Thr Lys Ser Arg Met Lys 
265 270 275 

gac ate etg acc gat ate cag gac ggc acc ttc acc aag cge etc ate 979 
Asp He Leu Thr Asp He Gin Asp Gly Thr Phe Thr Lys Arg Leu He 
280 285 290 
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gca aac gtt gag aac ggc aac acc gag ctt gag ggc ctt cgt get tec 
1027 

Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu Gly Leu Arg Ala Ser 

295 300 305 

tae aac aac cae cca ate gag gag acc ggc get aag etc cgc gac etc 
1075 

Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala Lys Leu Arg Asp Leu 

310 315 320 325 

atg age tgg gte aag gtt gac get cgc gca gaa acc get taagtttcac 
1124 

Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu Thr Ala 
330 335 

ecctttgacg get 
1137 



<210> 286 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 
15 10 15 

Gin Gly Arg Lys Val Ala He Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val He Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He Glu 
85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 
100 105 110 

He His Phe Asp Leu He Lys Pro Ala Asp Asp He He Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 

Gly Lys Gly Val Pro Cys Leu He Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala 
165 170 175 

Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 
180 185 190 
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Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 
195 200 205 

Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
210 215 220 

Ala Tyr Phe Glu Val Leu His Glu Leu Lys Leu lie Val Asp Leu Met 
225 230 235 240 

Phe Glu Gly Gly lie Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala 
245 250 255 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro Arg Val lie Asp Ala Asp Thr 
260 265 270 

Lys Ser Arg Met Lys Asp lie Leu Thr Asp lie Gin Asp Gly Thr Phe 
275 280 285 

Thr Lys Arg Leu lie Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu 
290 295 300 

Gly Leu Arg Ala Ser Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala 
305 310 315 320 

Lys Leu Arg Asp Leu Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu 
325 330 335 

Thr Ala 



<210> 287 

<211> 556 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> FRXA01145 

<400> 287 



cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 115 

Met Ala lie Glu Leu 
1 5 

ctt tat gat get gac get gac etc tec ttg ate cag ggc egt aag gtt 163 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie Gin Gly Arg Lys Val 
10 15 20 

gcc ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 
25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tee aag 259 
Arg Asp Ser Gly Val Glu Val Val lie Gly Leu Arg Glu Gly Ser Lys 
40 45 50 

tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 307 
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Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gtc ate atg etc etg get cca gac acc 355 
Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 

tec eag gca gaa ate tte ace aac gac ate gag cca aac ctg aac gca 403 
Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu Pro Asn Leu Asn Ala 
90 95 100 

ggc gac gca ctg ctg tte ggc cac ggc ctg aac att cac ttc gac ctg 451 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 
105 110 115 

ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 499 
lie Lys Pro Ala Asp Asp lie lie Val Gly Met Val Ala Pro Lys Gly 
120 125 130 ■ 

cca ggc cac ttg gtt cgc egt eag tte gtt gat ggc aag ggt gtt cct 547 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 

tgc etc ate 556 

Cys Leu lie 

150 



<210> 288 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 
15 10 15 

Gin Gly Arg Lys Val Ala He Val Gly Tyr Gly Ser Gin Gly His Ala 
20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val He Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val He Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He Glu 
85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 
100 105 110 

He His Phe Asp Leu He Lys Pro Ala Asp Asp He He Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 
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Gly Lys Gly Val Pro Cys Leu lie 



145 



150 



<210> 289 

<211> 1350 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1327) 
<223> RXA02375 

<400> 289 

cttttcaggt ctacgtgtat acgatggtaa cgctatgaat gatacgcaga acacacctga 60 



aagcgttcga ttacgggata atctcccaac gccaacccaa atg gcg ccg gtg aca 

Met Ala Pro Val Thr 
1 5 



115 



ggg ctt cct gtc acc ccc tac age cag gaa gca age ate ggt geg age 
Gly Leu Pro Val Thr Pro Tyr Ser Gin Glu Ala Ser lie Gly Ala Ser 
10 15 20 



163 



ttc ccg gca gtg gat ccg gac acc aaa gac age gee gca tac gga cat 
Phe Pro Ala Val Asp Pro Asp Thr Lys Asp Ser Ala Ala Tyr Gly His 
25 30 35 

gaa tee gga atg cgt gag cge ate tec aae get aag cga gtg gtg gtg 
Glu Ser Gly Met Arg Glu Arg lie Ser Asn Ala Lys Arg Val Val Val 
40 45 50 



211 



259 



aaa att ggt teg tec tea ttg act aae gat gag gae gga eae ace gte 
Lys lie Gly Ser Ser Ser Leu Thr Asn Asp Glu Asp Gly His Thr Val 
55 60 65 



307 



gat ccc aac cgc ate aae act att gtc aat gcc ttg caa gca cge atg 
Asp Pro Asn Arg lie Asn Thr lie Val Asn Ala Leu Gin Ala Arg Met 
70 75 80 85 



355 



gaa get ggc teg gae etc ate gtt gtg tec tct ggc gca gtg gcc gcg 
IBIU Rlu q i^ JLi JiJjJ ULU IlL. ¥ul T,Tul Oli Oll Olj iiilj T i Tal Jila i i iia 



403 



90 



95 



100 



gga atg gee ccg ctt gga ttg age ace egg ccc aeg gaa ttg gea gte 
Gly Met Ala Pro Leu Gly Leu Ser Thr Arg Pro Thr Glu Leu Ala Val 
105 110 115 



451 



aag cag get gca gca gca gtg ggg caa gtt eae etc atg eae cag tgg 
Lys Gin Ala Ala Ala Ala Val Gly Gin Val His Leu Met His Gin Trp 
120 125 130 



499 



gga cgt tct ttt gcc egg tat ggt cgc ccc ate ggc cag gtg ctt ctt 
Gly Arg Ser Phe Ala Arg Tyr Gly Arg Pro lie Gly Gin Val Leu Leu 
135 140 145 



547 



acc gca get gat gca gga aag cgt gat cgt gcg agg aat gcg cag cgt 
Thr Ala Ala Asp Ala Gly Lys Arg Asp Arg Ala Arg Asn Ala Gin Arg 
150 155 160 165 



595 
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acc ate gac aag ctg cgc att ttg ggc gcg gtt cct ate gtc aac gaa 643 
Thr lie Asp Lys Leu Arg lie Leu Gly Ala Val Pro lie Val Asn Glu 
170 175 180 

aat gac acc gtg gca acc acc ggt gtg aat ttt ggt gac aac gac cga 691 
Asn Asp Thr Val Ala Thr Thr Gly Val Asn Phe Gly Asp Asn Asp Arg 
185 190 195 

ctt get gca att gtg gcg cac ctg gtg teg get gat get ttg gtg ctg 739 
Leu Ala Ala lie Val Ala His Leu Val Ser Ala Asp Ala Leu Val Leu 
200 205 210 

etc agt gac gtg gat gga ctt ttt gat aaa aac cct act gat ece ace 787 
Leu Ser Asp Val Asp Gly Leu Phe Asp Lys Asn Pro Thr Asp Pro Thr 
215 220 225 

gcg aag ttt att tec gag gtt cgt gac ggc aat gat ttg aaa ggt gtc 835 
Ala Lys Phe lie Ser Glu Val Arg Asp Gly Asn Asp Leu Lys Gly Val 
230 235 240 245 

att gee ggc gac ggc gga aaa gtg ggc aec ggt ggc atg gea tea aag 883 
lie Ala Gly Asp Gly Gly Lys Val Gly Thr Gly Gly Met Ala Ser Lys 
250 255 260 

gtg tct get gca cgt ttg get tec ega agt gge gtg eet gtg ctg ttg 931 
Val Ser Ala Ala Arg Leu Ala Ser Arg Ser Gly Val Pro Val Leu Leu 
265 270 275 

ace tct gcg gca aac att ggc cca gca ctg gaa gac gcc eag gtg gge 979 
Thr Ser Ala Ala Asn He Gly Pro Ala Leu Glu Asp Ala Gin Val Gly 
280 285 290 

act gta ttc cae ece aag gac aac ege etc tec gcg tgg aag tte tgg 
1027 

Thr Val Phe His Pro Lys Asp Asn Arg Leu Ser Ala Trp Lys Phe Trp 
295 300 305 

get ttg tat gee gea gat act gea gga aag ate cga ete gat gae ggc 

1075 

Ala Leu Tyr Ala Ala Asp Thr Ala Gly Lys He Arg Leu Asp Asp Gly 
310 315 320 325 

gcg gtg gaa gca gtg acc tee ggt ggt aaa tct ttg ctg get gtg ggc 
1123 

Ala Val Glu Ala Val Thr Ser Gly Gly Lys Ser Leu Leu Ala Val Gly 
330 335 340 

att act gaa ate att ggt gat ttc eag eag ggt gag ate gtg gag ate 
1171 

He Thr Glu He He Gly Asp Phe Gin Gin Gly Glu He Val Glu He 

345 350 355 

ttg gga cct gee gge caa ate ate ggg cga gge gag gtg tec tac gat 
1219 

Leu Gly Pro Ala Gly Gin He He Gly Arg Gly Glu Val Ser Tyr Asp 
360 365 370 

tct gat ace ttg caa tea atg gtt ggt atg caa acg eag gac ctt cca 
1267 

Ser Asp Thr Leu Gin Ser Met Val Gly Met Gin Thr Gin Asp Leu Pro 
375 380 385 
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gat ggc atg cag cgc ccg gta gtg cat gca gat tat ctg tec aac tac 
1315 

Asp Gly Met Gin Arg Pro Val Val His Ala Asp Tyr Leu Ser Asn Tyr 

390 395 400 405 

gcc age cgc gcg taaagcgcgg gcctgctggt ggc 
1350 

Ala Ser Arg Ala 



<210> 290 
<211> 409 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 290 

Met Ala Pro Val Thr Gly Leu Pro Val Thr Pro Tyr Ser Gin Glu Ala 
15 10 15 

Ser lie Gly Ala Ser Phe Pro Ala Val Asp Pro Asp Thr Lys Asp Ser 
20 25 30 

Ala Ala Tyr Gly His Glu Ser Gly Met Arg Glu Arg lie Ser Asn Ala 
35 40 45 

Lys Arg Val Val Val Lys lie Gly Ser Ser Ser Leu Thr Asn Asp Glu 
50 55 60 

Asp Gly His Thr Val Asp Pro Asn Arg lie Asn Thr lie Val Asn Ala 
65 70 75 80 

Leu Gin Ala Arg Met Glu Ala Gly Ser Asp Leu lie Val Val Ser Ser 
85 90 95 

Gly Ala Val Ala Ala Gly Met Ala Pro Leu Gly Leu Ser Thr Arg Pro 
100 105 110 

Thr Glu Leu Ala Val Lys Gin Ala Ala Ala Ala Val Gly Gin Val His 
115 120 125 



haw iiti Hum fitu l\mp ffliji firrj ffnir nhn 7^ 1 n Ting fTUji 



130 135 140 

Gly Gin Val Leu Leu Thr Ala Ala Asp Ala Gly Lys Arg Asp Arg Ala 
145 150 155 160 

Arg Asn Ala Gin Arg Thr lie Asp Lys Leu Arg lie Leu Gly Ala Val 
165 170 ,175 

Pro lie Val Asn Glu Asn Asp Thr Val Ala Thr Thr Gly Val Asn Phe 
180 185 190 

Gly Asp Asn Asp Arg Leu Ala Ala lie Val Ala His Leu Val Ser Ala 
195 200 205 

Asp Ala Leu Val Leu Leu Ser Asp Val Asp Gly Leu Phe Asp Lys Asn 
210 215 220 

Pro Thr Asp Pro Thr Ala Lys Phe lie Ser Glu Val Arg Asp Gly Asn 
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225 



230 



235 



240 



Asp Leu Lys Gly Val He Ala Gly Asp Gly Gly Lys Val Gly Thr Gly 
245 250 255 

Gly Met Ala Ser Lys Val Ser Ala Ala Arg Leu Ala Ser Arg Ser Gly 
260 265 270 

Val Pro Val Leu Leu Thr Ser Ala Ala Asn He Gly Pro Ala Leu Glu 
275 280 285 

Asp Ala Gin Val Gly Thr Val Phe His Pro Lys Asp Asn Arg Leu Ser 
290 295 300 

Ala Trp Lys Phe Trp Ala Leu Tyr Ala Ala Asp Thr Ala Gly Lys He 
305 310 315 320 

Arg Leu Asp Asp Gly Ala Val Glu Ala Val Thr Ser Gly Gly Lys Ser 
325 330 335 

Leu Leu Ala Val Gly He Thr Glu He He Gly Asp Phe Gin Gin Gly 
340 345 350 

Glu He Val Glu He Leu Gly Pro Ala Gly Gin He He Gly Arg Gly 
355 360 365 

Glu Val Ser Tyr Asp Ser Asp Thr Leu Gin Ser Met Val Gly Met Gin 
370 375 380 

Thr Gin Asp Leu Pro Asp Gly Met Gin Arg Pro Val Val His Ala Asp 
385 390 395 400 



Tyr Leu Ser Asn Tyr Ala Ser Arg Ala 
405 



<210> 291 
<211> 1419 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> RXN02382 

<400> 291 

gagcagatgg ccaccgaggt cgatgtggtg gctggctact aggcctttta tggtgtgatc 60 

cgacactgtt gcttcttaag ggtctgtata gtgggcaacc atg agt tea acg acc 115 

Met Ser Ser Thr Thr 
1 5 

eta act gat gac caa att cgc gac aat gag egg ace gaa gtt eta get 163 

Leu Thr Asp Asp Gin He Arg Asp Asn Glu Arg Thr Glu Val Leu Ala 
10 15 20 

aaa gca act gca get aag aac ate gtc ccg gat att gca gtg ttg gge 211 
Lys Ala Thr Ala Ala Lys Asn He Val Pro Asp He Ala Val Leu Gly 
25 30 35 



425 
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acc gga ccg aag aac gca ate ctg cgt gcg gcg gca gat gaa etc gtt 259 
Thr Gly Pro Lys Asn Ala lie Leu Arg Ala Ala Ala Asp Glu Leu Val 
40 45 50 

gea cgc age gca gaa ate ate gaa gcc aac get tee gat ate gaa gcg 307 
Ala Arg Ser Ala Glu lie lie Glu Ala Asn Ala Ser Asp lie Glu Ala 
55 60 65 

ggt cgc gca aac ggc atg gaa gaa tec atg att gat cgc ctt gcc ctt 355 
Gly Arg Ala Asn Gly Met Glu Glu Ser Met lie Asp Arg Leu Ala Leu 
70 75 80 85 

gat gaa tct cgc att gag ggc ate get ggc ggt ttg cgc eag gtt get 403 
Asp Glu Ser Arg lie Glu Gly lie Ala Gly Gly Leu Arg Gin Val Ala 
90 95 100 

ggc ctg ace gae eea gtg ggt gaa gta ctg cgc gga eat gtc atg gaa 451 
Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg Gly His Val Met Glu 
105 110 115 

aae gge att eag atg aag cag gte egt gtg eet ttg ggc gtg atg gge 499 
Asn Gly lie Gin Met Lys Gin Val Arg Val Pro Leu Gly Val Met Gly 
120 125 130 

atg gtc tat gaa gee cgc eet aae gte ace gte gae gee tte ggc ctg 547 
Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val Asp Ala Phe Gly Leu 
135 140 145 

gca etc aag tec gga aac gta get ttg ctg cgc ggt tee tee aca get 595 
Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg Gly Ser Ser Thr Ala 
150 155 160 165 

gtg eat tec aae aec aag cte gtg gaa ate ctg eag gae gtc etc gag 643 
Val His Ser Asn Thr Lys Leu Val Glu lie Leu Gin Asp Val Leu Glu 
170 175 180 

egt tte gag ctg eea cgc gaa ace gtg eag ttg ctg eet tgc caa aec 691 
Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu Leu Pro Cys Gin Thr 
185 190 195 

cgc gga tec gte caa gat ttg ate acc gca cgc ggc etc gtt gae gtg 739 
Arg Gly Ser Val Gin Asp Leu lie Thr Ala Arg Gly Leu Val Asp Val 

^^'^ ^-^^ 

gtc ate eea cgc gge ggc gea gga eta ate aae gea gtg gtc aec ggt 787 
Val lie Pro Arg Gly Gly Ala Gly Leu He Asn Ala Val Val Thr Gly 
215 220 225 

gcg ace gtg cec ace att gaa ace ggc acc ggc aae tgc cae tte tac 835 
Ala Thr Val Pro Thr lie Glu Thr Gly Thr Gly Asn Cys His Phe Tyr 
230 235 240 245 

ate gat gcc gaa gcc aag ctt gat cag gca ate gcc atg gtc ate aac 883 
He Asp Ala Glu Ala Lys Leu Asp Gin Ala He Ala Met Val He Asn 
250 255 260 

gge aag aec cgc cgc tgc age gtg tgc aac get act gaa ace gcg ctt 931 
Gly Lys Thr Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu 
265 270 275 

etc gae gee gee etc age gae tea gac aag ctt gea gte gte eag gcg 979 
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Leu Asp Ala Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala 
280 285 290 

etc cag gaa gca gga gtc aca att cat gga egg gtg gee gaa ttg gaa 
1027 

Leu Gin Glu Ala Gly Val Thr He Kis Gly Arg Val Ala Glu Leu Glu 
295 300 305 

gca ttc ggt gca acc gac gtg gtg gaa gca act gaa act gac tgg gat 
1075 

Ala Phe Gly Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp 
310 315 320 325 

tet gag tae ctg tee ttc gat ate get gtc get gtg gtt gac ggt gtg 
1123 

Ser Glu Tyr Leu Ser Phe Asp He Ala Val Ala Val Val Asp Gly Val 
330 335 340 

gat gga get ctg gca cac ate get aag tae age acc aag cac acc gaa 
1171 

Asp Gly Ala Leu Ala His He Ala Lys Tyr Ser Thr Lys His Thr Glu 

345 350 355 

gcg ate gcc ace caa aac att gaa acc get cag cge ttt gca gat cgc 
1219 

Ala He Ala Thr Gin Asn He Glu Thr Ala Gin Arg Phe Ala Asp Arg 

360 365 370 

gtc gat gca gca gcg gtg atg ata aac gca tec acc gcc tae acc gat 
1267 

Val Asp Ala Ala Ala Val Met He Asn Ala Ser Thr Ala Tyr Thr Asp 
375 380 385 

ggg gag cag tae gge atg ggc gcg gag ate ggc att tec acc cag aaa 
1315 

Gly Glu Gin Tyr Gly Met Gly Ala Glu He Gly He Ser Thr Gin Lys 

390 395 400 405 

ctg cat gca cgt gga cca atg gcc ctg cea gag ctg acc tec ace aag 
1363 

Leu His Ala Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys 

410 415 420 

tgg att ctg cag ggc aca gga caa att agg ect taagtttgaa gaagtaatca 
1416 

Trp He Leu Gin Gly Thr Gly Gin He Arg Pro 
425 430 

age 
1419 



<210> 292 
<211> 432 
<212> PRT 

<213> Corynebacterium glutairiicum 
<400> 292 

Met Ser Ser Thr Thr Leu Thr Asp Asp Gin He Arg Asp Asn Glu Arg 
15 10 15 
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Thr Glu Val Leu Ala Lys Ala Thr Ala Ala Lys Asn lie Val Pro Asp 
20 25 30 

lie Ala Val Leu Gly Thr Gly Pro Lys Asn Ala lie Leu Arg Ala Ala 
35 40 45 

Ala Asp Glu Leu Val Ala Arg Ser Ala Glu lie lie Glu Ala Asn Ala 
50 55 60 

Ser Asp He Glu Ala Gly Arg Ala Asn Gly Met Glu Glu Ser Met He 
65 70 75 80 

Asp Arg Leu Ala Leu Asp Glu Ser Arg He Glu Gly He Ala Gly Gly 
85 90 95 

Leu Arg Gin Val Ala Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg 
100 105 110 

Gly His Val Met Glu Asn Gly He Gin Met Lys Gin Val Arg Val Pro 

115 120 125 

Leu Gly Val Met Gly Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val 
130 135 140 

Asp Ala Phe Gly Leu Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg 
145 150 155 160 

Gly Ser Ser Thr Ala Val His Ser Asn Thr Lys Leu Val Glu He Leu 
165 170 175 

Gin Asp Val Leu Glu Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu 
180 185 190 

Leu Pro Cys Gin Thr Arg Gly Ser Val Gin Asp Leu He Thr Ala Arg 
195 200 205 

Gly Leu Val Asp Val Val He Pro Arg Gly Gly Ala Gly Leu He Asn 
210 215 220 

Ala Val Val Thr Gly Ala Thr Val Pro Thr He Glu Thr Gly Thr Gly 
225 230 235 240 

a<=n Px/G Uig PTn^ ^ry- Agp n 1 . . Ty^ T . J. ^ ^ -r T - 

245 250 255 

Ala Met Val He Asn Gly Lys Thr Arg Arg Cys Ser Val Cys Asn Ala 
260 265 270 

Thr Glu Thr Ala Leu Leu Asp Ala Ala Leu Ser Asp Ser Asp Lys Leu 
275 280 285 

Ala Val Val Gin Ala Leu Gin Glu Ala Gly Val Thr He His Gly Arg 
290 295 300 

Val Ala Glu Leu Glu Ala Phe Gly Ala Thr Asp Val Val Glu Ala Thr 
305 310 315 320 

Glu Thr Asp Trp Asp Ser Glu Tyr Leu Ser Phe Asp He Ala Val Ala 

325 330 335 

Val Val Asp Gly Val Asp Gly Ala Leu Ala His He Ala Lys Tyr Ser 
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340 

Thr Lys His Thr Glu 
355 

Arg Phe Ala Asp Arg 
370 

Thr Ala Tyr Thr Asp 
385 

lie Ser Thr Gin Lys 
405 

Leu Thr Ser Thr Lys 
420 



345 

Ala He Ala Thr Gin Asn 
360 

Val Asp Ala Ala Ala Val 
375 

Gly Glu Gin Tyr Gly Met 
390 395 

Leu His Ala Arg Gly Pro 
410 

Trp He Leu Gin Gly Thr 
425 



350 

He Glu Thr Ala Gin 
365 

Met He Asn Ala Ser 
380 

Gly Ala Glu He Gly 
400 

Met Ala Leu Pro Glu 
415 

Gly Gin He Arg Pro 
430 



<210> 293 
<211> 724 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (709) 

<223> FRXA02378 

<400> 293 

gagcagatgg ccaccgaggt cgatgtggtg gctggctact aggcctttta tggtgtgatc 60 

cgacactgtt gcttcttaag ggtctgtata gtgggcaacc atg agt tea acg acc 115 

Met Ser Ser Thr Thr 
1 5 



eta act gat gac caa att cgc gac aat gag egg acc gaa gtt eta get 
Leu Thr Asp Asp Gin He Arg Asp Asn Glu Arg Thr Glu Val Leu Ala 
10 15 20 



gat gaa tct cgc att gag ggc ate get ggc ggt ttg cgc cag gtt get 
Asp Glu Ser Arg He Glu Gly He Ala Gly Gly Leu Arg Gin Val Ala 
90 95 100 



163 



aaa gca act gca get aag aac ate gtc ecg gat att gea gtg ttg ggc 211 
Lys Ala Thr Ala Ala Lys Asn He Val Pro Asp He Ala Val Leu Gly 
25 30 35 

acc gga ccg aag aac gca ate etg cgc gcg gcg gca gat gaa etc gtt 259 
Thr Gly Pro Lys Asn Ala He Leu Arg Ala Ala Ala Asp Glu Leu Val 
40 45 50 

gca cgc age gea gaa ate ate gaa gee aac get tee gat ate gaa gcg 
Ala Arg Ser Ala Glu He He Glu Ala Asn Ala Ser Asp He Glu Ala 
55 60 65 

ggt ege gea aae ggc atg gaa gaa tec atg att gat cgc ctt gcc ctt 355 
Gly Arg Ala Asn Gly Met Glu Glu Ser Met He Asp Arg Leu Ala Leu 
70 75 80 85 



307 



403 
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ggc ctg acc gac cca gCg ggt gaa gta ctg cgc gga cat gtc atg gaa 451 
Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg Gly His Val Met Glu 
105 110 115 

aac ggc att cag atg aag cag gtc cgt gtg cct ttg ggc gtg atg ggc 499 
Asn Gly lie Gin Met Lys Gin Val Arg Val Pro Leu Gly Val Met Gly 
120 125 130 

atg gtc tat gaa gcc cgc cct aac gtc acc gtc gac gcc ttc ggc ctg 547 
Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val Asp Ala Phe Gly Leu 
135 140 145 

gca etc aag tec gga aac gta get ttg ctg cgc ggt tec tec aca get 595 
Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg Gly Ser Ser Thr Ala 
150 155 160 165 

gtg cat tec aac acc aag etc gtg gaa ate ctg cag gac gta etc gag 643 
Val His Ser Asn Thr Lys Leu Val Glu lie Leu Gin Asp Val Leu Glu 
170 175 180 

cgt ttc gag ctg cca cgc gaa acc gtg cag ttg ctg ett gcc aaa cec 691 
Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu Leu Leu Ala Lys Pro 
185 190 195 

geg gat ceg tee aag att tgatcaccgg acgcg 724 
Ala Asp Pro Ser Lys lie 
200 



<210> 294 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Met Ser Ser Thr Thr Leu Thr Asp Asp Gin lie Arg Asp Asn Glu Arg 
15 10 15 

Thr Glu Val Leu Ala Lys Ala Thr Ala Ala Lys Asn lie Val Pro Asp 
20 25 30 

-n ^ 7.1^ T.^T T r^ly mx^Y ^1.^. ^ T.^.^ ^ ^-.^ T^.. 7.n» 

35 40 45 

Ala Asp Glu Leu Val Ala Arg Ser Ala Glu lie lie Glu Ala Asn Ala 
50 55 60 

Ser Asp lie Glu Ala Gly Arg Ala Asn Gly Met Glu Glu Ser Met lie 
65 70 75 80 

Asp Arg Leu Ala Leu Asp Glu Ser Arg lie Glu Gly lie Ala Gly Gly 
85 90 95 

Leu Arg Gin Val Ala Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg 
100 105 110 

Gly His Val Met Glu Asn Gly lie Gin Met Lys Gin Val Arg Val Pro 

115 120 125 

Leu Gly Val Met Gly Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val 
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130 

Asp Ala Phe Gly 
145 

Gly Ser Ser Thr 



Gin Asp Val Leu 
180 

Leu Leu Ala Lys 
195 



135 

Leu Ala Leu Lys 
150 

Ala Val His Ser 
165 

Glu Arg Phe Glu 



Pro Ala Asp Pro 
200 



140 

Ser Gly Asn Val 
155 

Asn Thr Lys Leu 
170 

Leu Pro Arg Glu 
185 

Ser Lys lie 



Ala Leu Leu Arg 
160 

Val Glu He Leu 
175 

Thr Val Gin Leu 
190 



<210> 295 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (600) 
<223> FRXA02382 

<400> 295 

ccc acc att gaa acc ggc acc ggc aac tgc cac ttc tac ate gat gcc 48 
Pro Thr He Glu Thr Gly Thr Gly Asn Cys His Phe Tyr He Asp Ala 
15 10 15 

gaa gcc aag ctt gat cag gca ate gcc atg gtc ate aac ggc aag acc 96 
Glu Ala Lys Leu Asp Gin Ala He Ala Met Val He Asn Gly Lys Thr 
20 25 30 

cgc cgc tgc age gtg tgc aac get aet gaa ace geg ctt etc gac gee 144 
Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu Leu Asp Ala 
35 40 45 

gee etc age gac tea gac aag ctt gea gte gtc cag geg etc cag gaa 192 
Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala Leu Gin Glu 
50 55 60 

gca gga gtc aca att cat gga egg gtg gcc gaa ttg gaa gca ttc ggt 240 
Ala Gly Val Thr He His Gly Arg Val Ala Glu Leu Glu Ala Phe Gly 
65 70 75 80 

gca acc gac gtg gtg gaa gca act gaa act gac tgg gat tet gag tac 288 
Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp Ser Glu Tyr 
85 90 95 



ctg tec ttc gat ate get gtc get gtg gtt gac ggt gtg gat gga get 
Leu Ser Phe Asp He Ala Val Ala Val Val Asp Gly Val Asp Gly Ala 
100 105 110 



336 



ctg gea eac ate get aag tac age ace aag eae acc gaa geg ate gee 384 
Leu Ala His He Ala Lys Tyr Ser Thr Lys His Thr Glu Ala He Ala 
115 120 125 

ace eaa aac att gaa ace get cag cgc ttt gca gat cgc gtc gat gca 432 
Thr Gin Asn He Glu Thr Ala Gin Arg Phe Ala Asp Arg Val Asp Ala 
130 135 140 
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gca gcg gtg atg ata aac gca tec acc gcc tac acc gat ggg gag cag 480 
Ala Ala Val Met lie Asn Ala Ser Thr Ala Tyr Thr Asp Gly Glu Gin 
145 150 155 160 

tac ggc atg ggc gcg gag ate ggc att tec acc cag aaa ctg cat gca 528 
Tyr Gly Met Gly Ala Glu lie Gly lie Ser Thr Gin Lys Leu His Ala 
165 170 175 

egc gga cca atg gcc ctg cca gag ctg acc tec acc aag tgg att ctg 576 
Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys Trp lie Leu 
180 185 190 

cag ggc aca gga caa att agg cct taagtttgaa gaagtaatca age 623 
Gin Gly Thr Gly Gin lie Arg Pro 
195 200 



<210> 296 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 296 

Pro Thr lie Glu Thr Gly Thr Gly Asn Cys Kis Phe Tyr lie Asp Ala 
15 10 15 

Glu Ala Lys Leu Asp Gin Ala lie Ala Met Val lie Asn Gly Lys Thr 
20 25 30 

Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu Leu Asp Ala 
35 40 45 

Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala Leu Gin Glu 
50 55 60 

Ala Gly Val Thr lie His Gly Arg Val Ala Glu Leu Glu Ala Phe Gly 
65 70 75 80 

Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp Ser Glu Tyr 
85 90 95 

T.f:>n <^f:^r- Ph^ ao r^ A 1 =. W=> 1 TvT^ W^l t r.^ T ,v ~p T 1 ^ ^ T .j. i. I , 



100 105 110 

Leu Ala His lie Ala Lys Tyr Ser Thr Lys His Thr Glu Ala lie Ala 
115 120 125 

Thr Gin Asn lie Glu Thr Ala Gin Arg Phe Ala Asp Arg Val Asp Ala 
130 135 140 

Ala Ala Val Met lie Asn Ala Ser Thr Ala Tyr Thr Asp Gly Glu Gin 
145 150 155 160 

Tyr Gly Met Gly Ala Glu lie Gly lie Ser Thr Gin Lys Leu His Ala 
165 170 175 

Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys Trp lie Leu 
180 185 190 

Gin Gly Thr Gly Gin He Arg Pro 
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195 200 



<210> 297 
<211> 933 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (910) 

<223> RXA02499 



<400> 297 

cctggtcatg acgttcgggc cgctggcaat cgtcatgtaa tttgtcgttt tgggcccccg 60 

ctgctgcaaa acaggggtgg ttagtggcag tgtgggaacc atg aca aca att get 115 

Met Thr Thr lie Ala 



5 



163 



gta ate gge gge gga eaa ate ggc gag get tta gtc tea ggt ttg ate 
Val He Gly Gly Gly Gin He Gly Glu Ala Leu Val Ser Gly Leu He 
10 15 20 

gcg gee aac atg aat cca eaa aat att cgc gtc acc aac cgt teg gaa 
Ala Ala Asn Met Asn Pro Gin Asn He Arg Val Thr Asn Arg Ser Glu 
25 30 35 

gag cgc ggc caa gag ctg cgt gac cgc tac ggc ate etc aac atg acg 
Glu Arg Gly Gin Glu Leu Arg Asp Arg Tyr Gly He Leu Asn Met Thr 
40 45 50 

gat aat tee eaa gee gea gac gaa gee gae gtg gtg ttc ctg tgc gtg 
Asp Asn Ser Gin Ala Ala Asp Glu Ala Asp Val Val Phe Leu Cys Val 
55 60 65 

aag ccg aaa ttt ate gtc gaa gtg etc tec gaa ate ace ggc act ttg 
Lys Pro Lys Phe He Val Glu Val Leu Ser Glu He Thr Gly Thr Leu 
70 75 80 85 

gat aac aac tec gca caa agt gtt gtg gtc age atg gee gea ggc ate 
Asp Asn Asn Ser Ala Gin Ser Val Val Val Ser Met Ala Ala Gly He 
90 95 100 

age ate get gee atg gaa gaa age gee tct gcg ggg etc ccc gtc gtg 
Ser He Ala Ala Met Glu Glu Ser Ala Ser Ala Gly Leu Pro Val Val 
105 110 115 

cgc gtc atg ccg aac act eca atg etc gtg ggc aag ggc atg teg act 
Arg Val Met Pro Asn Thr Pro Met Leu Val Gly Lys Gly Met Ser Thr 
120 125 130 

gtc acc aaa ggc cgc tac gtt gac gcg gaa cag ttg gaa caa gtc aag 
Val Thr Lys Gly Arg Tyr Val Asp Ala Glu Gin Leu Glu Gin Val Lys 
135 140 145 

gac ttg ttg age acc gtt gga gac gtc etc gaa gtc gcg gaa tea gae 
Asp Leu Leu Ser Thr Val Gly Asp Val Leu Glu Val Ala Glu Ser Asp 
150 155 160 165 

ate gae gea gtc acc gcg atg tec gga tee tec cct gea tac ctg ttc 643 



211 



259 



307 



355 



403 



451 



499 



547 



595 
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He Asp Ala Val Thr Ala Met Ser Gly Ser Ser Pro Ala Tyr Leu Phe 
170 175 180 

ctt gtg acc gaa gcg etc att gag gca gga gtt aat eta ggc ctg ccc 691 
Leu Val Thr Glu Ala Leu He Glu Ala Gly Val Asn Leu Gly Leu Pro 
185 190 195 

cgc gcg acc get aaa aag etc get gtg gee tea tte gaa ggt get gca 739 
Arg Ala Thr Ala Lys Lys Leu Ala Val Ala Ser Phe Glu Gly Ala Ala 
200 205 210 

acc atg atg aag gaa acc ggc aaa gaa ccc tea gaa ttg cgc gca ggc 787 
Thr Met Met Lys Glu Thr Gly Lys Glu Pro Ser Glu Leu Arg Ala Gly 
215 220 225 

gtt tec tea ccc gca ggc acc acc gtc gca gee ate ega gaa etc gaa 835 
Val Ser Ser Pro Ala Gly Thr Thr Val Ala Ala He Arg Glu Leu Glu 
230 235 240 245 

gaa age gga ate ega ggc get tte tae cgc gca gee caa get tgc gee 883 
Glu Ser Gly lie Arg Gly Ala Phe Tyr Arg Ala Ala Gin Ala Cys Ala 
250 255 260 

gae ega tct gaa gaa etc gga aag cgc tagaaaccgt tatttccccg 930 
Asp Arg Ser Glu Glu Leu Gly Lys Arg 
265 270 

tta 933 



<210> 298 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Met Thr Thr He Ala Val He Gly Gly Gly Gin He Gly Glu Ala Leu 
15 10 15 

Val Ser Gly Leu He Ala Ala Asn Met Asn Pro Gin Asn He Arg Val 
20 25 30 

Thr- Agn Arrr .doi- ni n nl^^ av-jl Y ^ ^ ^ j rr^y- r-t y 

35 40 45 

He Leu Asn Met Thr Asp Asn Ser Gin Ala Ala Asp Glu Ala Asp Val 
50 55 60 

Val Phe Leu Cys Val Lys Pro Lys Phe He Val Glu Val Leu Ser Glu 
65 70 75 80 

He Thr Gly Thr Leu Asp Asn Asn Ser Ala Gin Ser Val Val Val Ser 
85 90 95 

Met Ala Ala Gly He Ser He Ala Ala Met Glu Glu Ser Ala Ser Ala 
100 105 110 

Gly Leu Pro Val Val Arg Val Met Pro Asn Thr Pro Met Leu Val Gly 
115 120 125 

Lys Gly Met Ser Thr Val Thr Lys Gly Arg Tyr Val Asp Ala Glu Gin 
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130 



135 



140 



Leu Glu Gin Val Lys Asp Leu Leu Ser Thr Val Gly Asp Val Leu Glu 
145 150 155 160 

Val Ala Glu Ser Asp lie Asp Ala Val Thr Ala Met Ser Gly Ser Ser 
165 170 175 

Pro Ala Tyr Leu Phe Leu Val Thr Glu Ala Leu He Glu Ala Gly Val 
180 185 190 

Asn Leu Gly Leu Pro Arg Ala Thr Ala Lys Lys Leu Ala Val Ala Ser 
195 200 205 

Phe Glu Gly Ala Ala Thr Met Met Lys Glu Thr Gly Lys Glu Pro Ser 
210 215 220 

Glu Leu Arg Ala Gly Val Ser Ser Pro Ala Gly Thr Thr Val Ala Ala 
225 230 235 240 

He Arg Glu Leu Glu Glu Ser Gly He Arg Gly Ala Phe Tyr Arg Ala 
245 250 255 

Ala Gin Ala Cys Ala Asp Arg Ser Glu Glu Leu Gly Lys Arg 
260 265 270 



<210> 299 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXS02157 



<400> 299 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat 
caccgttttt agaaaagacg acaaggatgg ggaactgtaa 



cgggagaatt atcctgaagg 60 



atg age acg ctg gaa 
Met Ser Thr Leu Glu 
1 5 



115 



act tgg cca cag gtc att att aat acg tac ggc 
Thr Trp Pro Gin Val He He Asn Thr Tyr Gly 
10 15 



acc cca cca gtt gag 
Thr Pro Pro Val Glu 
20 



163 



ctg gtg tec ggc aag ggc gca acc gtc act gat 
Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 
25 30 



gac cag ggc aat gtc 211 
Asp Gin Gly Asn Val 
35 



tac ate gac ttg etc gcg ggc ate gca gtc aac 
Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
40 45 



gcg ttg ggc cac gee 
Ala Leu Gly His Ala 
50 



259 



cac ccg gcg ate ate gag gcg gtc acc aac cag 
His Pro Ala He He Glu Ala Val Thr Asn Gin 
55 60 



ate ggc caa ctt ggt 
He Gly Gin Leu Gly 

65 



307 



cac gtc tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gee gag 355 
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His Val Ser Asn Leu Pho Ala Ser Arg Pro Val Val Glu Val Ala Glu 
70 75 80 85 

gag etc ate aag cgt ttt teg ett gac gac gee ace etc gcc gcg caa 403 
Glu Leu lie Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 
90 95 100 

acc egg gtt ttc ttc tgc aac teg ggc gcc gaa gca aac gag get get 451 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 
105 110 115 

ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 499 
Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg lie Leu Ala Ala Val 
120 125 130 

eat ggt ttc cae gge cgc acc atg ggt tee etc gcg ctg act ggc cag 547 
His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 

eca gac aag cgt gaa gcg ttc ctg cea atg eca age ggt gtg gag ttc 595 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 165 

tac cct tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 643 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 
170 175 180 

eca acg gat gtg get get ate ttc etc gag eca ate cag ggt gaa acg 691 
Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro lie Gin Gly Glu Thr 

185 190 195 

ggc gtt gtt eca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 739 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 

tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 787 
Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp Glu Val Gin Thr Gly 
215 220 225 

gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat gge gtt gtt 835 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 235 240 245 

ece gat gtg gtg acc atg gcc aag gga ctt ggc ggc ggt ctt ccc ate 883 
Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro lie 
250 255 260 

ggt get tgt ttg gcc act ggc cgt gca get gaa ttg atg acc eca ggc 931 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 
265 270 275 

aag cac ggc acc act ttc ggt ggc aac cea gtt get tgt gca get gcc 979 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

aag gca gtg ctg tet gtt gtc gat gac get ttc tgc gca gaa gtt gee 
1027 

Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
295 300 305 
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cgc aag ggc gag ctg ttc aag gaa ctt ctt gcc aag gtt gac ggc gtt 
1075 

Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 

310 315 320 325 

gta gac gtc cgt ggc agg ggc tcg atg ttg ggc gtg gtg ctg gag cgc 
1123 

Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 
330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 
1171 

Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val He 

345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 
1219 

Leu Asn Ala Pro Ala Asp Asn He He Arg Leu Thr Pro Pro Leu Val 
360 365 370 

ate acc gac gaa gaa ate gca gac gca gtc aag get att gcc gag aca 

1267 

He Thr Asp Glu Glu He Ala Asp Ala Val Lys Ala He Ala Glu Thr 
375 380 385 

ate gca taaaggactc aaaettatga ctt 

1296 

He Ala 

390 



<210> 300 
<211> 391 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 300 

Met Ser Thr Leu Glu Thr Trp Pro Gin Val He He Asn Thr Tyr Gly 
15 10 15 

Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 
20 25 30 

Asp Gin Gly Asn Val Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
35 40 45 

Ala Leu Gly His Ala His Pro Ala He He Glu Ala Val Thr Asn Gin 
50 55 60 

He Gly Gin Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val 
65 70 75 80 

Val Glu Val Ala Glu Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala 
85 90 95 

Thr Leu Ala Ala Gin Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu 
100 105 110 

Ala Asn Glu Ala Ala Phe Lys He Ala Arg Leu Thr Gly Arg Ser Arg 
115 120 125 
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lie Leu Ala Ala Vai His Gly Phe His Gly Arg Thr Met Gly Ser Leu 
130 135 140 

Ala Leu Thr Gly Gin Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro 
145 150 155 160 

Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys 
165 170 175 

Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro 
180 185 190 

lie Gin Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys 
195 200 205 

Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp 
210 215 220 

Glu Val Gin Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin 
225 230 235 240 

His Asp Gly Val Val Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly 
245 250 255 

Gly Gly Leu Pro lie Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu 
260 265 270 

Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val 
275 280 285 

Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe 
290 295 300 

Cys Ala Glu Val Ala Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala 
305 310 315 320 

Lys Val Asp Gly Val Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly 
325 330 335 

Val Val Leu Glu Arg Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe 
340 345 350 

L Yg^j^is Glv Val lie Leu As n Ala Pr-n Agr^ A.cn a-^^ r^.t 



355 360 365 

Thr Pro Pro Leu Val lie Thr Asp Glu Glu lie Ala Asp Ala Val Lys 
370 375 380 

Ala lie Ala Glu Thr lie Ala 
385 390 



<210> 301 

<211> 1269 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1246) 
<223> RXS02262 



438 



BNSDOCID <WO C-.XIB43A2 



wo (»1/<H»843 



PCT/IB(H)/(M)923 



<400> 301 

gcaccaattt cggacctgaa atccccgagg aaaccgtgcc cgacgccgtg caggtgggcg 60 

tcgataagca aaaaatcgct gatactcgaa aggcctcaaa atg acc gca acc tac 115 

Met Thr Ala Thr Tyr 
1 5 

acc act gaa acc gcc ate aat ttc ttg ttc ttg age gaa ccg gac atg 163 
Thr Thr Glu Thr Ala He Asn Phe Leu Phe Leu Ser Glu Pro Asp Met 
10 15 20 

ate gcg gcc gga gtc aaa gac gtc gcg caa tgc gtc gat gtc atg gag 211 
He Ala Ala Gly Val Lys Asp Val Ala Gin Cys Val Asp Val Met Glu 
25 30 35 

gaa acg etc gtg etc ttg gcg cag ggc gac tac aaa atg gcc ggt ttg 259 
Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr Lys Met Ala Gly Leu 
40 45 50 

aac tec aac teg cat ggc gcg atg ate acc ttc ccg gaa aac cca gaa 307 
Asn Ser Asn Ser His Gly Ala Met He Thr Phe Pro Glu Asn Pro Glu 
55 60 65 

ttt gaa ggc atg ecc aag gac ggc cec gac cgc ega ttc atg gcg atg 355 
Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg Arg Phe Met Ala Met 
70 75 80 85 



ecc gca tac etc ggc ggg cga ttc aaa aac acc ggc gtg aag tgg tac 
Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr Gly Val Lys Trp Tyr 
90 95 100 



ace ttc gtc etc aac gac acg gtc ace ggt gca ccg aag gcc ate atg 
Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala Pro Lys Ala He Met 
120 125 130 



403 



gga tec aac gcg gaa aac aag gcc tea ggc ttg cct cgc teg ate cac 451 
Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu Pro Arg Ser He His 
105 110 115 



499 



tec gcg aac ctg ctg tec gcc tac cgc acc ggc gcg gtt cec ggc gtg 547 
Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly Ala Val Pro Gly Val 
135 140 145 

ggc gtg aag cac tta gcg gtc gcc gac gcg aca acc ttg get gtc gtc 595 
Gly Val Lys His Leu Ala Val Ala Asp Ala Thr Thr Leu Ala Val Val 
150 155 160 165 

gga cct ggt gtc atg gcg aaa acc ate ace gaa gcg tgc ate gca gag 643 
Gly Pro Gly Val Met Ala Lys Thr He Thr Glu Ala Cys He Ala Glu 
170 175 180 

cgc cca gga ate acc acc ate aag ate aag gga cgc age gaa cgc ggc 691 
Arg Pro Gly He Thr Thr He Lys He Lys Gly Arg Ser Glu Arg Gly 
185 190 195 

ate aac gcc ttt gca aca tgg gcg ttg gaa aaa ttc cec gag ate gaa 739 
He Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys Phe Pro Glu He Glu 
200 205 210 

gtg gtc gcc gtc gga tct gaa gaa gac gtg gtc aaa gac gcc gac ate 787 
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Val Val Ala Val Gly Ser Glu Glu Asp Val Val Lys Asp Ala Asp lie 
215 220 225 

gtc ate gcc gcc acc acc acg gac gcc gcc ggc tec tec gee ttc cca 835 
Val lie Ala Ala Thr Thr Thr Asp Ala Ala Gly Ser Ser Ala Phe Pro 
230 235 240 245 

tac ttc aaa aaa gaa tgg etc aag ccg ggc gca ttg ctg ctg ctt cca 883 
Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala Leu Leu Leu Leu Pro 
250 255 260 

gcc gcc ggt cgc ttc gac gac get tat ttg ctt gac gac gcc cgc etc 931 
Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu Asp Asp Ala Arg Leu 
265 270 275 

gtt gtt gac tac atg ggg etc tac gaa gee tgg gca gaa gaa tac ggc 979 
Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp Ala Glu Glu Tyr Gly 
280 285 290 

cca eag gcc tac eaa eta etc ggc att cea gga acc cac tgg tac gac 
1027 

Pro Gin Ala Tyr Gin Leu Leu Gly lie Pro Gly Thr His Trp Tyr Asp 
295 300 305 

ctg gcg ctg eaa gga aaa etc gac ctt gca aag att tec cag att ggc 
1075 

Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys lie Ser Gin lie Gly 

310 315 320 325 

gat ate tgc tec ggc aag eta ccc gga cgc acc aac gat gag gaa ate 

1123 

Asp lie Cys Ser Gly Lys Leu Pro Gly Arg Thr Asn Asp Glu Glu lie 
330 335 340 

ate etc tat tec gtc ggc ggc atg cca gta gaa gac gtc gcc tgg gca 
1171 

lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu Asp Val Ala Trp Ala 

345 350 355 

ace eaa gtg tat gaa aac gcc ctg gaa aaa ggc gtc ggc acc aca ttg 
1219 

Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly Val Gly Thr Thr Leu 
'^fin "^^^ "^-^^ 

aac ctg tgg gaa tea ccc gca ctg get tgagagaaga aacaacaatg 
1266 

Asn Leu Trp Glu Ser Pro Ala Leu Ala 
375 380 

aaa 
1269 



<210> 302 

<211> 382 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 302 

Met Thr Ala Thr Tyr Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu 
15 10 15 



440 



\VO(H/(M>843 



PCT/IB(M)/(M)923 



Ser Glu Pro Asp Met He Ala Ala Gly Val Lys Asp Val Ala Gin Cys 
20 25 30 

Val Asp Val Met Glu Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr 
35 40 45 

Lys Met Ala Gly Leu Asn Ser Asn Ser His Gly Ala Met He Thr Phe 
50 55 60 

Pro Glu Asn Pro Glu Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg 
65 70 75 80 

Arg Phe Met Ala Met Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr 
85 90 95 

Gly Val Lys Trp Tyr Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu 
100 105 110 

Pro Arg Ser He His Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala 
115 120 125 

Pro Lys Ala He Met Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly 
130 135 140 

Ala Val Pro Gly Val Gly Val Lys His Leu Ala Val Ala Asp Ala Thr 
145 150 155 160 

Thr Leu Ala Val Val Gly Pro Gly Val Met Ala Lys Thr He Thr Glu 

165 170 175 

Ala Cys He Ala Glu Arg Pro Gly He Thr Thr He Lys He Lys Gly 
180 185 190 

Arg Ser Glu Arg Gly He Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys 
195 200 205 

Phe Pro Glu He Glu Val Val Ala Val Gly Ser Glu Glu Asp Val Val 
210 215 220 

Lys Asp Ala Asp He Val He Ala Ala Thr Thr Thr Asp Ala Ala Gly 
225 230 235 240 

Ser Ser Ala Phe Pro Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala 
245 250 255 



Leu Leu Leu Leu Pro Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu 
260 265 270 



Asp Asp Ala Arg Leu Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp 
275 280 285 

Ala Glu Glu Tyr Gly Pro Gin Ala Tyr Gin Leu Leu Gly He Pro Gly 
290 295 300 

Thr His Trp Tyr Asp Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys 
305 310 315 320 

He Ser Gin He Gly Asp He Cys Ser Gly Lys Leu Pro Gly Arg Thr 
325 330 335 
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Asn Asp Glu Glu lie lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu 
340 345 350 

Asp Val Ala Trp Ala Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly 
355 360 365 

Val Gly Thr Thr Leu Asn Leu Trp Glu Ser Pro Ala Leu Ala 
370 375 380 



<210> 303 
<211> 1491 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXS02970 

<400> 303 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gcc ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ett gtc teg gca aac tta ggc cac aac aac cet cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate eag cgc caa gca gcc egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 
90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 110 115 

teg atg gcc egt ggc gaa ttc tec cac gtg ttt ttc ace aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gcc gac gcc ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
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135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 

Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 

150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 

Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cea ttc ctg cac cac tec 

Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 

200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 
His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met He Ala Ala 

215 220 225 



etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gcc aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

ggc gga etc acc tac tec gga cac cca ett gca gta gca ccc gcc aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

ega ett ggc get gaa ctg ate gaa cct cgc ett cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 



595 



643 



691 



739 



787 



ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ett tgc aac aag cac ggc ate 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 
250 255 260 



883 



931 



979 
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360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga tte ttc tgg gca 
1267 

Glu Asn Val Ala lie Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gea gac gcc act gee atg get gcc ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa egc ggc gtg tgg ecg atg ate tec ggc aac cga ttc cac 
1363 

Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 

410 415 420 

ate gcg ecg ecg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 
1411 

He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
425 430 435 

gac gcg gtg gaa get gca gcc caa get gtc gag ctg acc ttc get ggg 
1459 

Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gcc 
1491 

Ala Leu Phe 
455 



<210> 304 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 304 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 



gg.-.^ \r=.i ni^ a 1 t r^^.. r^l,. r ^..^ -n-i, m ^ 1 ^ 'I 

20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 

35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 

50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 

65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 

85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 

100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
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115 



120 



125 



Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 

Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 
340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met He Ser 
405 410 415 

Gly Asn Arg Phe His He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 
420 425 430 

Leu Val Ala Leu Leu Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu 
435 440 445 
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Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 305 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 305 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ztg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 

1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 

Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gea ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ecc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec aeg ctg tac gac ttc gac ggc aac gcc ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ett gtc teg gca aac tta ggc cac aac aac cet ega 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta ot n aaa am ^^f- r^^rx r-rrr^ r^^^ r.r^^ ^^lY t-^^ ^rnr, ■ ■ ,1 im 

Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 
90 95 100 

eeg gcc ttc ggc aat gat gtg cgc tct gat gtt get gea aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 110 115 

teg atg gee egt ggc gaa ttc tee cac gtg ttt ttc ace aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gcc gac gcc ate gag cac tec ate cgc atg get cgc ctg cac ace gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tee gea tac cgc age tac cac ggc gea ace gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 
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tec gcg acg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cca gat ate tae cac ttc tgg gca cca ttc ctg cac cac tec 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 
His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met He Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 
He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tae tta aat ggc gtg cgc gaa ett tgc aac aag cac ggc ate 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 
250 255 260 

etc ttc ate gcc gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tae gag eat get ggc gae gat ttc eag cca gac atg ate 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tae gcc cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 

295 300 305 

gtg atg ace eaa tea ate cgc gat ace ttc gga tea gag gca tae tec 
1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

ggc gga etc ace tae tee gga cac cca ett gca gta gca ccc gcc aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tae gcg gaa gga gag ate att cca cgc gta get 

1171 ^ ^ 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

cga ett ggc get gaa ctg ate gaa cet cgc ett egt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gae gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 



643 



691 



739 



787 



835 



883 



931 



979 
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375 



380 



385 



gtg gag ttc aat gca gac gcc act gcc atg get gcc ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 



ttc aag gaa cgc ggc 
1330 

Phe Lys Glu Arg Gly 
410 



<210> 306 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 



Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 
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Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 ' 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu Kis Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 
340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 307 
<211> 3579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3556) 
<223> RXN00023 

<400> 307 

gggattatgt tgggggccac atctgaaaat agttgctggg atccatcaca cctacgatgc 60 

gaaacggcac ccacaccgct gatcttgaag gagaaccacc atg acg teg atg aat 115 

Met Thr Ser Met Asn 
1 5 

ctg cct att gag ttg get acg ctg tct gac cag get gtg gac aag gtg 163 
Leu Pro He Glu Leu Ala Thr Leu Ser Asp Gin Ala Val Asp Lys Val 
10 15 20 

cgc tec tgg etg gag tac age aaa aag gaa age gtg ece aat gee gat 211 
A-g Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser Val Pro Asn Ala Asp 
25 30 35 
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gcg aag cgt eta get gca gtg ttg cag gat cet aat ggt ttg gaa ttc 259 

Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro Asn Gly Leu Glu Phe 
40 45 50 

aeg gtt ggt ttc gtg gat cga gtg gtt cga act gag gat cgt gaa gcg 307 

Thr Val Gly Phe Val Asp Arg Val Val Arg Thr Glu Asp Arg Glu Ala 
55 60 65 

gca gcg cat gcg ttg tat gag ttg ggc aag att get ccg teg aeg atg 355 

Ala Ala His Ala Leu Tyr Glu Leu Gly Lys lie Ala Pro Ser Thr Met 
70 75 80 85 

tec ttt ttg gat egg gcg cag att cag gee ggt tet ttg gtg ggg egg 403 

Ser Phe Leu Asp Arg Ala Gin lie Gin Ala Gly Ser Leu Val Gly Arg 

90 95 100 

geg ttg ecg eag gtt gtg gtt cet gcg gcg egg get cga ate egg eag 451 

Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg Ala Arg lie Arg Gin 

105 110 115 

atg gtt ggg cac atg att gtg gat gee cge gae aag eag ttc gee aag 499 

Met Val Gly His Met lie Val Asp Ala Arg Asp Lys Gin Phe Ala Lys 
120 125 130 

get gtc get gag att cag teg gat ggg cac cge etg aac ate aat ttg 547 

Ala Val Ala Glu lie Gin Ser Asp Gly His Arg Leu Asn lie Asn Leu 
135 140 145 

eta ggt gaa geg gtg ttg ggc cga aag gag gca geg aag eat ttg gat 595 

Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala Ala Lys His Leu Asp 

150 155 160 165 

gae aeg gtg egg ttg ttg cge cgt ecg gat gtg gaa tat gtg tee ate 643 

Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val Glu Tyr Val Ser lie 

170 175 180 

aag gtc tet teg gtg gca teg cag att teg atg tgg ggt ttc gaa gae 691 

Lys Val Ser Ser Val Ala Ser Gin lie Ser Met Trp Gly Phe Glu Asp 

185 190 195 

ace gtt aat tat gtt gtg gaa eag etg aca cet tta tat ata gag gee 739 

Thr Va l Asn Tvr Val Val niii r:i n Tjpji ^v.y PT-r^ t,^.. n^r-^ tt^ ni^^^^ii^L^ 

200 205 210 

geg egg gcg ecg aaa ggc aeg aag ttc ate aac etg gae atg gag gaa 787 

Ala Arg Ala Pro Lys Gly Thr Lys Phe lie Asn Leu Asp Met Glu Glu 
215 220 225 

tac cge gat etg cge etg act atg gag gtg ttc aag egg etg etc tec 835 

Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe Lys Arg Leu Leu Ser 
230 235 240 245 

aat cea gag etg eat gaa eta gaa gee gga att gtg ttg cag geg tac 883 

Asn Pro Glu Leu His Glu Leu Glu Ala Gly lie Val Leu Gin Ala Tyr 

250 255 260 

ctt cec gat gee etc ggt gea ate eag gae ttg gcg cag ttc ggc egc 931 

Leu Pro Asp Ala Leu Gly Ala lie Gin Asp Leu Ala Gin Phe Gly Arg 

265 270 275 
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gag cgc gtc aac aca ggc egg gcg ggc gtt aag gtc cgc ctg gtc aag 
Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys Val Arg Leu Val Lys 
280 285 290 

ggt get aat ttg cct atg gag cac gtc cac gcg cag ate acc ggc tgg 
1027 

Gly Ala Asn Leu Pro Met Glu His Val His Ala Gin He Thr Gly Trp 
295 300 305 

cca gtt gcc aca gaa cct tec aaa caa gee acc gat gcc aat tac aag 
1075 

Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr Asp Ala Asn Tyr Lys 
310 315 320 325 

cgc gtc etc tat tgg acg atg cgc aaa gaa aac atg gag ggc ctg cgc 
1123 

Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn Met Glu Gly Leu Arg 
330 335 340 

ctg ggc gtt gcc ggc cac aac ctt ttc gac ata gca ttc gca cat ttg 
1171 

Leu Gly Val Ala Gly His Asn Leu Phe Asp He Ala Phe Ala His Leu 
345 350 355 

etc tct gtg gag cgt ggg gta gcg gac cgt gtg gag ttc gaa atg ctg 
1219 

Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val Glu Phe Glu Met Leu 
360 365 370 

cag ggc atg gcg tec gat cag gcg cgc gcc gtc age gtt gac gtc ggt 
1267 

Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val Ser Val Asp Val Gly 
375 380 385 

gag ctg ctg ctt tac gta cca gcc gtg cgc cca caa gaa ttc gac gtg 
1315 

Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro Gin Glu Phe Asp Val 

390 395 400 405 

gcc att tct tac etc gtg cgc cgc etc gag gaa aac gcc gcg age gaa 
1363 

Ala He Ser Tyr Leu Val Arg Arg Leu Glu Glu Asn Ala Ala Ser Glu 
410 415 420 

aac ttc atg tec gcc ate ttc gac etc gac gcc gac aac ceg tec ttc 

1411 

Asn Phe Met Ser Ala He Phe Asp Leu Asp Ala Asp Asn Pro Ser Phe 
425 430 435 

aag ega gag gag age cgc ttc cgc gcc tec ata tct gac etc gcc acg 

1459 

Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser He Ser Asp Leu Ala Thr 
440 445 450 

etc ate gac gtg ccc gcg cec ggc cec aac cac aca caa gac cgc age 

1507 

Leu He Asp Val Pro Ala Pro Gly Pro Asn His Thr Gin Asp Arg Ser 
455 460 465 

aaa gag acg ctt etc gac gee ccc etc gtc cca ttt ate aac gag cec 
1555 
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Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro Phe lie Asn Glu Pro 
470 475 480 485 

gac acc aac cca gcg etc ate caa aac caa cag tgg gcc aca aaa gcc 
1603 

Asp Thr Asn Pro Ala Leu lie Gin Asn Gin Gin Trp Ala Thr Lys Ala 
490 495 500 

gtc gcc acc gca gca gag ccc ggt tgg ttg gaa aaa caa aca aag ccg 
1651 

Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu Lys Gin Thr Lys Pro 
505 510 515 

gag gtg ttg gaa gag ggg gac gtc gac aag eta att aac gat gtg cgc 
1699 

Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu lie Asn Asp Val Arg 
520 525 530 

gac get get gaa gcg tgg gca gcg cgc cca gcc cgt gaa cgc get gag 
1747 

Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala Arg Glu Arg Ala Glu 
535 540 545 

att ttg tac aag acc gcc gag att ttg cgc gtg cga cgc gga cac ctg 

1795 

lie Leu Tyr Lys Thr Ala Glu lie Leu Arg Val Arg Arg Gly His Leu 
550 555 560 565 

ate tea gtg aeg gcc gcg gag gtg ggc aaa get gtg gaa caa acc gac 
1843 

lie Ser Val Thr Ala Ala Glu Val Gly Lys Ala Val Glu Gin Thr Asp 
570 575 580 

ccg gaa ate tct gaa gcc att gat ttc gcc cgc tac tac gcg eat ttg 
1891 

Pro Glu lie Ser Glu Ala lie Asp Phe Ala Arg Tyr Tyr Ala His Leu 

585 590 595 

gcc ctg gaa ttg gac gac gta gac aat gcg gaa ttc ace cca gat cgc 
1939 

Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu Phe Thr Pro Asp Arg 
600 605 610 

gtc gtt gtg gtg acc ccg ccc tgg aat ttc ccc ate gcg ate ccc get 
1987 

Val Val Val Val Thr Pro Pro Trp Asn Phe Pro lie Ala lie Pro Ala 
615 620 625 

gga teg act ttc gca gca etc gcg gcg ggc get ggc gtg ate cac aaa 
2035 

Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala Gly Val lie His Lys 

630 635 640 645 

ccc tea aag cct age caa cat tgc tec get gca gtg gtc gaa gcc etc 
2083 

Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala Val Val Glu Ala Leu 
650 655 660 

tgg gaa gcc ggc gtt ccc cgc gag gtt ctg cat tgc att tac cca get 
2131 

Trp Glu Ala Gly Val Pro Arg Glu Val Lou His Cys lie Tyr Pro Ala 
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665 670 675 

aat cgc gat gtt gga tgt gcg ttg ate age cat gaa cac gtc gac cgc 
2179 

Asn Arg Asp Val Gly Cys Ala Leu He Ser His Glu His Val Asp Arg 
680 685 690 

gtc att ttg acc ggc tec tec gag acc gee gcg atg ttc tec tee tgg 
2227 

Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala Ket Phe Ser Ser Trp 

695 700 705 

ega cca gaa etc acc ate aac ggc gaa ace tec ggc aaa aac gcc ate 
2275 

Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser Gly Lys Asn Ala He 

710 715 720 725 

gtg gtc ace cca tet gee gae cgc gac etc gcc gtc gcc gac ctg gtg 
2323 

Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala Val Ala Asp Leu Val 
730 735 740 

aaa tec gcc ttc ggc cat gea gga caa aaa tgt tec gca gcc tec etc 
2371 

Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys Ser Ala Ala Ser Leu 
745 750 755 

ggc ate ttg gta ggc age gtc tac gaa tea gaa cgc ttc egg aaa cag 
2419 

Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu Arg Phe Arg Lys Gin 
760 765 770 

ctg gta gac gcc gca tec tea etc ate gtc gac tgg cot acc aac ccc 
2467 

Leu Val Asp Ala Ala Ser Ser Leu He Val Asp Trp Pro Thr Asn Pro 

775 780 785 

tec gca acc gtc gga cca etc acc gaa etc ccc age gat aaa etc cac 
2515 

Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro Ser Asp Lys Leu His 

790 795 800 805 

cac gcc eta acc acc etc gaa gaa gga gaa age tgg ctg ctg aaa ccc 
2563 

His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser Trp Leu Leu Lys Pro 
810 815 820 

ega caa etc gac gac acc ggc ega etc tgg tea ccc ggc ate aaa gaa 
2611 

Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser Pro Gly He Lys Glu 
825 830 835 

ggc gtc aaa cca gga acc ttc ttc cac etc aca gaa gta ttc gga cca 
2659 

Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr Glu Val Phe Gly Pro 

840 845 850 

gtc etc ggc ctg atg aaa gcc ace gac etc aat gaa gcc ate gaa ttc 
2707 

Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn Glu Ala He Glu Phe 
855 860 865 
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caa aac ggc aac gac ttc gga etc acc ggc gga etc caa tec etc gae 
2755 

Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly Leu Gin Ser Leu Asp 

870 875 880 885 

gee gac gaa gtc cgc acc tgg ctt gac cac gte gat gtc gga aac gee 
2803 

Ala Asp Glu Val Arg Thr Trp Leu Asp His Val Asp Val Gly Asn Ala 

890 895 900 

tac gtc aac cgc ggc ate acc ggc gee att gtc caa cgc caa tec ttc 
2851 

Tyr Val Asn Arg Gly lie Thr Gly Ala lie Val Gin Arg Gin Ser Phe 
905 910 915 

gga ggc tgg aaa aaa tec tec gtc ggc etc gga tec aaa gee gga gga 
2899 

Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly Ser Lys Ala Gly Gly 

920 925 930 

ccc aac tat gtc atg etc atg gga acc tgg gee gac gcg cca age cac 
2947 

Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala Asp Ala Pro Ser His 

935 940 945 

cac gee cca cgc gaa aca aac ccg etg ate age aaa ctg gat etc ccc 
2995 

His Ala Pro Arg Glu Thr Asn Pro Leu lie Ser Lys Leu Asp Leu Pro 

950 955 960 965 

gga gaa gag etc gaa tgg etc gaa aaa gee aac gee age gat gaa aca 
3043 

Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn Ala Ser Asp Glu Thr 

970 975 980 

gca tgg aac acg gaa ttc ggc age cca cgc gac ccc tec ggc etc gat 
3091 

Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp Pro Ser Gly Leu Asp 

985 990 995 

gta gaa gee aac att ttc cgc tac ega cca gca gag gta gta etc ega 

-ilia ^ 

Val Glu Ala Asn lie Phe Arg Tyr Arg Pro Ala Glu Val Val Leu Arg 
1000 1005 1010 

etc gac gat tec gee aca ccc ega gaa act gee cgc gca ttg ttg gca 
3187 

Leu Asp Asp Ser Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala 
1015 1020 1025 

gee cgt cgc gee ggg gtt act ccg ega gtt ctt caa aca cca ggt gtt 

3235 

Ala Arg Arg Ala Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val 
1030 1035 1040 1045 

tea gag caa gtc cgc gaa gta ttg tec get get gga gtg agt gca gaa 

3283 

Ser Glu Gin Val Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu 
1050 1055 1060 
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aca gtc gat gat teg gta ttt att tec aac gtg ttg cgc ggc gaa tac 

3331 

Thr Val Asp Asp Ser Val Phe He Ser Asn Val Leu Arg Gly Glu Tyr 

1065 1070 1075 

gac gag aac tec age gtc cga gtc cgc tac ctg ggc aaa gtt age gac 
3379 

Asp Glu Asn Ser Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp 
1080 1085 1090 

act gtc cat gaa cgc eta tct gta egg ccc gaa gtt gtt ctg ctt gac 
3427 

Thr Val Arg Glu Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp 
1095 1100 1105 

gat gea gta act gee tee ggt cga gtt gaa tta cgt tac tgg etc aaa 

3475 

Asp Ala Val Thr Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys 
1110 1115 1120 1125 

gaa caa gea att tec atg acg ttg eac cgt ttt gga aac cca gtt gcg 

3523 

Glu Gin Ala He Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala 
1130 1135 1140 

gee ttc eac gag ttg gcg gag gaa ctt aaa cgt tgatcgtttt gcgcatgggt 
3576 

Ala Phe His Glu Leu Ala Glu Glu Leu Lys Arg 
1145 1150 

cgc 
3579 



<210> 308 
<211> 1152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Met Thr Ser Met Asn Leu Pro He Glu Leu Ala Thr Leu Ser Asp Gin 
15 10 15 

Ala Val Asp Lys Val Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser 
20 25 30 

Val Pro Asn Ala Asp Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro 
35 40 45 

Asn Gly Leu Glu Phe Thr Val Gly Phe Val Asp Arg Val Val Arg Thr 
50 55 60 

Glu Asp Arg Glu Ala Ala Ala His Ala Leu Tyr Glu Leu Gly Lys He 
65 70 . 75 80 

Ala Pro Ser Thr Met Ser Phe Leu Asp Arg Ala Gin He Gin Ala Gly 
85 90 95 

Ser Leu Val Gly Arg Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg 
100 105 110 
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Ala Arg lie Arg Gin Met Val Gly His Met lie Val Asp Ala Arg Asp 
115 120 125 

Lys Gin Phe Ala Lys Ala Val Ala Glu lie Gin Ser Asp Gly His Arg 
130 135 140 

Leu Asn lie Asn Leu Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala 
145 150 155 160 

Ala Lys His Leu Asp Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val 
165 170 175 

Glu Tyr Val Ser lie Lys Val Ser Ser Val Ala Ser Gin lie Ser Met 
180 185 190 

Trp Gly Phe Glu Asp Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro 
195 200 205 

Leu Tyr lie Glu Ala Ala Arg Ala Pro Lys Gly Thr Lys Phe lie Asn 

210 215 220 

Leu Asp Met Glu Glu Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe 
225 230 235 240 

Lys Arg Leu Leu Ser Asn Pro Glu Leu His Glu Leu Glu Ala Gly lie 
245 250 255 

Val Leu Gin Ala Tyr Leu Pro Asp Ala Leu Gly Ala lie Gin Asp Leu 
260 265 270 

Ala Gin Phe Gly Arg Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys 
275 280 285 

Val Arg Leu Val Lys Gly Ala Asn Leu Pro Met Glu His Val His Ala 
290 295 300 

Gin lie Thr Gly Trp Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr 
305 310 315 320 

Asp Ala Asn Tyr Lys Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn 
325 330 335 

Mf^t Glu J. n ^^ T^irr, T.on ^1 w 1 r^ly A ^ ^ t^., r^U ^ xl, 

340 345 350 

Ala Phe Ala His Leu Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val 
355 360 365 

Glu Phe Glu Met Leu Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val 
370 375 380 

Ser Val Asp Val Gly Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro 
385 390 395 400 

Gin Glu Phe Asp Val Ala lie Ser Tyr Leu Val Arg Arg Leu Glu Glu 
405 410 415 

Asn Ala Ala Ser Glu Asn Phe Met Ser Ala lie Phe Asp Leu Asp Ala 
420 425 430 

Asp Asn Pro Ser Phe Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser lie 
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435 



440 



445 



Ser Asp Leu Ala Thr Leu He Asp Val Pro Ala Pro Gly Pro Asn His 
450 455 460 

Thr Gin Asp Arg Ser Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro 
465 470 475 480 

Phe He Asn Glu Pro Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin 
485 490 495 

Trp Ala Thr Lys Ala Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu 
500 505 510 

Lys Gin Thr Lys Pro Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu 
515 520 525 

He Asn Asp Val Arg Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala 
530 535 540 

Arg Glu Arg Ala Glu He Leu Tyr Lys Thr Ala Glu He Leu Arg Val 
545 550 555 560 

Arg Arg Gly His Leu He Ser Val Thr Ala Ala Glu Val Gly Lys Ala 
565 570 575 

Val Glu Gin Thr Asp Pro Glu He Ser Glu Ala He Asp Phe Ala Arg 
580 585 590 

Tyr Tyr Ala His Leu Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu 
595 600 605 

Phe Thr Pro Asp Arg Val Val Val Val Thr Pro Pro Trp Asn Phe Pro 
610 615 620 

He Ala He Pro Ala Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala 
625 630 635 640 

Gly Val He His Lys Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala 
645 650 655 

Val Val Glu Ala Leu Trp Glu Ala Gly Val Pro Arg Glu Val Leu His 
660 665 670 

Cys He Tyr Pro Ala Asn Arg Asp Val Gly Cys Ala Leu He Ser His 
675 680 685 

Glu His val Asp Arg Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala 
690 695 700 

Met Phe Ser Ser Trp Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser 
705 710 715 720 

Gly Lys Asn Ala He Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala 
725 730 735 

val Ala Asp Leu Val Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys 
740 745 750 

Ser Ala Ala Ser Leu Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu 
755 760 765 
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Arg ?he Arg Lys Gin Leu Val Asp Ala Ala Ser Ser Leu lie Val Asp 

770 775 780 

Trp Pro Thr Asn Pro Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro 
785 790 795 800 

Ser Asp Lys Leu His His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser 
805 810 815 

Trp Leu Leu Lys Pro Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser 
820 825 830 

Pro Gly lie Lys Glu Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr 
835 840 845 

Glu Val Phe Gly Pro Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn 
850 855 860 

Glu Ala lie Glu Phe Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly 
865 870 875 880 

Leu Gin Ser Leu Asp Ala Asp Glu Val Arg Thr Trp Leu Asp His Val 
885 890 895 

Asp Val Gly Asn Ala Tyr Val Asn Arg Gly lie Thr Gly Ala lie Val 
900 905 910 

Gin Arg Gin Ser Phe Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly 
915 920 925 

Ser Lys Ala Gly Gly Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala 
930 935 940 

Asp Ala Pro Ser His His Ala Pro Arg Glu Thr Asn Pro Leu lie Ser 
945 950 955 960 

Lys Leu Asp Leu Pro Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn 
965 970 975 

Ala Ser Asp Glu Thr Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp 
980 985 990 



Pro Ser Gly Leu Asp Val Glu Ala Asn lie Phe Arg Tyr Arg Pro Ala 
995 1000 1005 

Glu Val Val Leu Arg Leu Asp Asp Ser Ala Thr Pro Arg Glu Thr Ala 
1010 1015 1020 

Arg Ala Leu Leu Ala Ala Arg Arg Ala Gly Val Thr Pro Arg Val Leu 
1025 1030 1035 1040 

Gin Thr Pro Gly Val Ser Glu Gin Val Arg Glu Val Leu Ser Ala Ala 
1045 1050 1055 

Gly Val Ser Ala Glu Thr Val Asp Asp Ser Val Phe lie Ser Asn Val 
1060 1065 1070 

Leu Arg Gly Glu Tyr Asp Glu Asn Ser Ser Val Arg Val Arg Tyr Leu 
1075 1080 1085 
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Gly Lys Val Ser Asp Thr Val Arg Glu Arg Leu Ser Val Arg Pro Glu 
1090 ' 1095 1100 

val Val Leu Leu Asp Asp Ala Val Thr Ala Ser Gly Arg Val Glu Leu 
1105 1110 1115 

Arg Tyr Trp Leu Lys Glu Gin Ala He Ser Met Thr Leu His Arg Phe 
1125 1130 1135 

Gly Asn Pro Val Ala Ala Phe His Glu Leu Ala Glu Glu Leu Lys Arg 
1140 1145 1150 



<?A0> 309 
<211> 476 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (453) 
<223> FRXA00023 

<400> 309 

cat ttt ccg etc cga cca gca gag gta gta etc cga etc gac gat tec 
His Phe Pro Leu Arg Pro Ala Glu Val Val Leu Arg Leu Asp Asp Ser 



1 



5 10 15 



gcc aca ccc cga gaa act gee cgc gca ttg ttg gca gee egt cgc gee 
Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala Ala Arg Arg Ala 
20 25 30 

ggg gtt act ccg cga gtt ctt caa aca cca ggt gtt tea gag caa gtc 
Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val Ser Glu Gin Val 
35 40 45 

cgc gaa gta ttg tec get get gga gtg agt gca gaa aca gtc gat gat 
Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu Thr Val Asp Asp 
50 55 60 

teg gta ttt att tec aac gtg ttg cgc gge gaa tac gac gag aac tec 
Ser Val Phe He Ser Asn Val Leu Arg Gly Glu Tyr Asp Glu Asn Ser 
65 70 75 80 

age gtc cga gtc cgc tac ctg gge aaa gtt age gac act gtc egt gaa 
Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp Thr Val Arg Glu 
85 90 95 

cgc eta tet gta egg ccc gaa gtt gtt ctg ctt gac gat gca gta act 
Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp Asp Ala Val Thr 
100 105 110 

gcc tec ggt cga gtt gaa tta egt tac tgg etc aaa gaa caa gca att 
Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys Glu Gin Ala He 
115 120 125 



48 



96 



144 



192 



240 



288 



336 



384 



tee atg aeg ttg eac egt ttt gga aac cca gtt gcg gee ttc cac gag 432 
Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala Ala Phe His Glu 
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130 135 140 

ttg gcg gag gaa ctt aaa cgt tgatcgtttt gcgcatgggt cgc 476 

Leu Ala Glu Glu Leu Lys Arg 
145 150 



<210> 310 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

His Phe Pro Leu Arg Pro Ala Glu Val Val Leu Arg Leu Asp Asp Ser 
15 10 15 

Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala Ala Arg Arg Ala 
20 25 30 

Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val Ser Glu Gin Val 
35 40 45 

Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu Thr Val Asp Asp 
50 55 60 

Ser Val Phe lie Ser Asn Val Leu Arg Gly Glu Tyr Asp Glu Asn Ser 
65 70 75 80 

Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp Thr Val Arg Glu 
85 90 95 

Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp Asp Ala Val Thr 
100 105 110 

Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys Glu Gin Ala lie 
115 120 125 

Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala Ala Phe His Glu 
130 135 140 

Leu Ala Glu Glu Leu Lys Arg 
145 150 



<210> 311 
<211> 3124 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3124) 
<223> FRXA02284 

<400> 311 

gggattatgt tgggggccac atctgaaaat 
gaaacggcac ccacaccgct gatcttgaag 



agttgctggg atccatcaca cctacgatgc 60 

gagaaccacc atg acg teg atg aat 115 
Met Thr Ser Met Asn 
1 5 
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ctg cct act gag ttg get acg ctg tct gac cag get gtg gac aag gtg 163 
Leu Pro He Glu Leu Ala Thr Leu Ser Asp Gin Ala Val Asp Lys Val 
10 15 20 



cgc tec tgg ctg gag tac age aaa aag gaa age gtg ecc aac gcc gat 
Arg Ser Tro Leu Glu Tyr Ser Lys Lys Glu Ser Val Pro Asn Ala Asp 
25 30 35 

gcg aag cgt eta get gca gtg ttg eag gat ect aat ggt ttg gaa tte 
Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro Asn Gly Leu Glu Phe 
40 45 50 

acg gtt ggt tte gtg gat cga gtg gtt ega act gag gat cgt gaa gcg 
Thr Val Gly Phe Val Asp Arg Val Val Arg Thr Glu Asp Arg Glu Ala 
55 60 65 

gca gcg cat gcg ttg tat gag ttg gge aag att get ceg teg acg atg 
Ala Ala His Ala Leu Tyr Glu Leu Gly Lys He Ala Pro Ser Thr Met 
70 75 80 85 



atg gtt ggg cae atg att gtg gat gcc cgc gac aag cag tte gcc aag- 
Met Val Gly His Met He Val Asp Ala Arg Asp Lys Gin Phe Ala Lys 
120 125 130 

get gtc get gag att cag teg gat ggg cac cgc ctg aac ate aat ttg 
Ala Val Ala Glu He Gin Ser Asp Gly His Arg Leu Asn He Asn Leu 
135 140 145 

eta ggt gaa gcg gtg ttg gge ega aag gaa gca gcg aag cat ttg gat 
Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala Ala Lys His Leu Asp 
150 155 160 165 

gac acg gtg egg ttg ttg cgc cgt ccg gat gtg gaa tat gtg ten nnn 
Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val Glu Tyr Val Ser Xaa 
170 175 180 

nnn ntc tct teg gtg gca teg cag att teg atg tgg ggt tte gaa gac 
Xaa Xaa Ser Ser Val Ala Ser Gin He Ser Met Trp Gly Phe Glu Asp 
185 190 195 

ace gtt aat tat gtt gtg gaa cag ctg aca cct tta tat ata gag cec 
Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro Leu Tyr He Glu Pro 
200 205 210 

gcg egg gcg ccg aaa gge acg aag tte ate aac ctg gac atg gag gaa 
Ala h^g Ala Pro Lys Gly Thr Lys Phe He Asn Leu Asp Met Glu Glu 
215 220 225 

tac cgc gat ctg cgc ctg act atg gag gtg tte aag egg ctg etc tec 
Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe Lys Arg Leu Leu Ser 
230 235 240 245 

aat eca gag ctg cat gaa eta gaa gcc gga att gtg ttg cag gcg tac 



211 



259 



307 



355 



403 



tec ttt ttg gat egg gcg eag att cag gcc ggt tct ttg gtg ggg egg 
Ser Phe Leu Asp Arg Ala Gin He Gin Ala Gly Ser Leu Val Gly Arg 
90 95 100 

gcg ttg ccg cag gtt gtg gtt cct gcg gcg egg get cga ate egg cag 451 
Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg Ala Arg He Arg Gin 
105 110 115 



499 



547 



595 



643 



691 



739 



787 



835 



883 
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Asn Pro Glu Leu His Glu Leu Glu Ala Gly lie Val Leu Gin Ala Tyr 
250 255 260 

etc ccc cat gcc etc ggt gca ate cag gac ttg geg cag ttc ggc cgc 931 
Leu Pro Asp Ala Leu Gly Ala lie Gin Asp Leu Ala Gin Phe Gly Arg 
265 270 275 

gag cgc gtc aac aea gge ggg geg ggc gtt aag gtt cgc ctg gtc aag 979 
Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys Val Arg Leu Val Lys 
280 285 290 

ggt get aat ttg cct atg gag cac gtc cac geg cag ate ace ggc tgg 

1027 

Gly Ala Asn Leu Pro Met Glu His Val His Ala Gin lie Thr Gly Trp 
295 300 305 

cea gtt gee aea gaa cet tec aaa eaa gee aee gat gee aat tae aag 

1075 

Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr Asp Ala Asn Tyr Lys 
310 315 320 325 

ege gte etc tat tgg aeg atg cge aaa gaa aac atg gag ggc ctg cgc 
1123 

Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn Met Glu Gly Leu Arg 

330 335 340 

ctg ggc gtt gee gge cac aac ctt ttc gae ata gca ttc gca cat ttg 
1171 

Leu Gly Val Ala Gly His Asn Leu Phe Asp lie Ala Phe Ala His Leu 

345 350 355 

etc tct gtg gag egt ggg gta geg gac cgt gtg gag ttc gaa atg ctg 
1219 

Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val Glu Phe Glu Met Leu 
360 365 370 

cag ggc atg geg tec gat cag geg cgc gcc gtc age gtt gac gtc ggt 
1267 

Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val Ser Val Asp Val Gly 
375 380 385 

gag ctg ctg ctt tac gta cca gcc gtg cgc cea caa gaa ttc gac gtg 

nn — " 

Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro Gin Glu Phe Asp Val 
390 395 400 405 

gcc att tet tae etc gtg cge cgc etc gag gaa aac gcc geg age gaa 
1363 

Ala lie Ser Tyr Leu Val Arg Arg Leu Glu Glu Asn Ala Ala Ser Glu 
410 415 420 

aac ttc atg tec gcc ate ttc gac etc gac gee gac aac ceg tec ttc 
1411 

Asn Phe Met Ser Ala lie Phe Asp Leu Asp Ala Asp Asn Pro Ser Phe 
425 430 435 

aag cga gag gag age cgc ttc cgc gee tec ata tct gae etc gee aeg 
1459 

Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser lie Ser Asp Leu Ala Thr 
440 445 450 
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etc ate gac gtg ccc gcg ccc ggc ccc aac cac aca caa gac cgc age 

1507 

Leu He Asp Val Pro Ala Pro Gly Pro Asn His Thr Gin Asp Arg Ser 

455 460 465 

aaa gag acg ctt etc gac gee ccc etc gtc cca ttt ate aac gag ccc 
1555 

Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro Phe He Asn Glu Pro 
470 475 480 485 

gac ace aac cca gcg etc ate caa aac caa cag tgg gee aca aaa gee 
1603 

Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin Trp Ala Thr Lys Ala 

490 495 500 

gtc gcc ace gca gca gag ccc ggt tgg ttg gaa aaa caa aca aag ccg 
1651 

val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu Lys Gin Thr Lys Pro 
505 510 515 

gag gtg ttg gaa gag ggg gac gtc gac aag eta att aac gat gtg cgc 
1699 

Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu He Asn Asp Val Arg 
520 525 530 

gac get get gaa gcg tgg gca gcg cgc cca gcc cgt gaa cgc get gag 
1747 

Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala Arg Glu Arg Ala Glu 
535 540 545 

att ttg tac aag acc gcc gag att ttg cgc gtg cga cgc gga cac ctg 

1795 

He Leu Tyr Lys Thr Ala Glu He Leu Arg Val Arg Arg Gly His Leu 

550 555 560 565 

ate tea gtg acg gcc gcg gag gtg ggc aaa get gtg gaa caa acc gac 
1843 

He Ser Val Thr Ala Ala Glu Val Gly Lys Ala Val Glu Gin Thr Asp 
570 575 580 

ccg gaa ate tct gaa gee att gat ttc gcc cgc tac tac gcg cat ttg 
1891 

Pro Glu He Ser Glu Ala He Asp Phe Ala Arg Tyr Tyr Ala His Leu 
585 590 595 

gcc ctg gaa ttg gac gac gta gac aat gcg gaa ttc acc cca gat cgc 
1939 

Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu Phe Thr Pro Asp Arg 
600 605 610 

gtc gtt gtg gtg ace ccg ccc tgg aat ttc ccc ate gcg ate ccc get 
1987 

Val Val Val Val Thr Pro Pro Trp Asn Phe Pro He Ala He Pro Ala 

615 620 625 

gga teg act ttc gca gca etc gcg gcg ggc get ggc gtg ate cac aaa 
2035 

Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala Gly Val He His Lys 

630 635 640 645 
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ccc tea aag cct age caa cat tgc tec get gca gcg gte gaa gcc etc 
2083 

Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala Val Val Glu Ala Leu 
650 655 660 

tgg gaa gcc gge gtt eec cgc gag gtt ctg cat tgc att tae cca get 

2131 

Trp Glu Ala Gly Val Pro Arg Glu Val Leu His Cys lie Tyr Pro Ala 
665 670 675 

aat cgc gat gtt gga tgt gcg ttg ate age eat gaa eac gte gac cgc 
2179 

Asn Arg Asp Val Gly Cys Ala Leu lie Ser His Glu His Val Asp Arg 
680 685 690 

gte att ttg ace ggc tec tec gag ace gee gcg atg ttc tee tec tgg 
2227 

Val lie Leu Thr Gly Ser Ser Glu Thr Ala Ala Met Phe Ser Ser Trp 
695 700 705 

cga cca gaa etc acc ate aac gge gaa acc tec ggc aaa aac gcc ate 
2275 

Arg Pro Glu Leu Thr Tie Asn Gly Glu Thr Ser Gly Lys Asn Ala lie 
710 715 720 725 

gtg gte ace cca tet gcc gac cgc gac etc gcc gte gcc gac ctg gtg 
2323 

Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala Val Ala Asp Leu Val 
730 735 740 

aaa tec gcc ttc ggc cat gca gga caa aaa tgt tec gca gcc tec etc 
2371 

Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys Ser Ala Ala Ser Leu 
745 750 755 

ggc ate ttg gta gge age gte tac gaa tea gaa cgc ttc egg aaa cag 
2419 

Gly lie Leu Val Gly Ser Val Tyr Glu Ser Glu Arg Phe Arg Lys Gin 
760 765 770 

ctg gta gac gee gca tec tea etc ate gte gac tgg cct acc aac ccc 
2467 

T.OM \7^1 7M 7M ^ O r^,, -r 1 ^ w^t ^ m r. ■ ml 



775 780 785 

tec gca acc gte gga cca etc acc gaa etc ccc age gat aaa etc eac 
2515 

Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro Ser Asp Lys Leu His 

790 795 800 805 

eac gcc eta acc ace etc gaa gaa gga gaa age tgg ctg ctg aaa ccc 
2563 

His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser Trp Leu Leu Lys Pro 
810 815 820 

cga caa etc gac gac ace ggc cga etc tgg tea ccc ggc ate aaa gaa 
2611 

Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser Pro Gly lie Lys Glu 
825 830 835 



464 



BNSDOCID 'WO 



\VO(n/lM)S43 PCT/IB(MI/*I0923 

ggc gtc aaa cca gga acc ttc ttc cac etc aca gaa gta ttc gga cca 
2659 

Gly Val Lys Pro Gly Thr ?he Phe His Leu Thr Glu Val ?he Gly Pro 
840 845 850 

gtc etc ggc ctg atg aaa gcc acc gac etc aat gaa gcc ate gaa ttc 
2707 

Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn Glu Ala He Glu Phe 

855 860 865 

caa aac ggc aac gac ttc gga etc acc ggc gga etc caa tec etc gac 

2755 

Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly Leu Gin Ser Leu Asp 

870 875 880 885 

gcc gac gaa gtc cgc acc tgg ett gac cac gtc gat gtc gga aac gcc 

2803 

Ala Asp Glu Val Arg Thr Trp Leu Asp His Val Asp Val Gly Asn Ala 
890 895 900 

tac gtc aac cgc ggc ate acc ggc gcc att gtc caa cgc caa tec ttc 

2851 

Tyr Val Asn Arg Gly He Thr Gly Ala He Val Gin Arg Gin Ser Phe 
905 910 915 

gga ggc tgg aaa aaa tec tec gtc ggc etc gga tec aaa gcc gga gga 
2899 

Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly Ser Lys Ala Gly Gly 
920 925 930 

ccc aac tat gtc atg etc atg gga acc tgg gcc gac gcg cca age cac 
2947 

Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala Asp Ala Pro Ser His 

935 940 945 

cac gcc cca cgc gaa aca aac ccg ctg ate age aaa ctg gat etc ccc 
2995 

His Ala Pro Arg Glu Thr Asn Pro Leu He Ser Lys Leu Asp Leu Pro 
950 955 960 965 

gga gaa gag etc gaa tgg etc gaa aaa gcc aac gcc age gat gaa aca 
3043 

Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn Ala Ser Asp Glu Thr 
970 975 980 

gca tgg aac acg gaa ttc ggc age cca cgc gac ccc tec ggc etc gat 
3091 

Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp Pro Ser Gly Leu Asp 
985 990 995 

gta gaa gee aac att ttc cgc tac ega cca gca 
3124 

Val Glu Ala Asn He Phe Arg Tyr Arg Pro Ala 
1000 1005 



<210> 312 
<21,1 - ' 008 
<^]^. PRT 

<zij^ ^urynebacterium glutamieum 



465 



wo 01/00843 



PCT/lB(K>/00923 



<400> 312 

Met Thr Ser Met Asn Leu Pro lie Glu Leu Ala Thr Leu Ser Asp Gin 
15 10 15 

Ala Val Asp Lys Val Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser 
20 25 30 

Val Pro Asn Ala Asp Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro 
35 40 45 

Asn Gly Leu Glu Phe Thr Val Gly Phe Val Asp Arg Val Val Arg Thr 
50 55 60 

Glu Asp Arg Glu Ala Ala Ala His Ala Leu Tyr Glu Leu Gly Lys lie 
65 70 75 80 

Ala Pro Ser Thr Met Ser Phe Leu Asp Arg Ala Gin lie Gin Ala Gly 
85 90 95 

Ser Leu Val Gly Arg Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg 
100 105 110 

Ala Arg lie Arg Gin Met Val Gly His Met lie Val Asp Ala Arg Asp 
115 120 125 

Lys Gin Phe Ala Lys Ala Val Ala Glu lie Gin Ser Asp Gly His Arg 
130 135 140 

Leu Asn lie Asn Leu Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala 
145 150 155 160 

Ala Lys His Leu Asp Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val 
165 170 175 

Glu Tyr Val Ser Xaa Xaa Xaa Ser Ser Val Ala Ser Gin lie Ser Met 
180 185 190 

Trp Gly Phe Glu Asp Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro 
195 200 205 

Leu Tyr lie. Glu Pro Ala Arg Ala Pro Lys Gly Thr Lys Phe lie Asn 
210 215 220 



Leu Asp Met Glu Glu Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe 

225 230 235 240 

Lys Arg Leu Leu Ser Asn Pro Glu Leu His Glu Leu Glu Ala Gly lie 
245 250 255 

Val Leu Gin Ala Tyr Leu Pro Asp Ala Leu Gly Ala lie Gin Asp Leu 
260 265 270 

Ala Gin Phe Gly Arg Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys 

275 280 285 

Val Arg Leu Val Lys Gly Ala Asn Leu Pro Met Glu His Val His Ala 
290 295 300 

Gin lie Thr Gly Trp Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr 

305 310 315 320 
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Asp Ala Asn Tyr Lys Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn 
325 330 335 

Met Glu Gly Leu Arg Leu Gly Val Ala Gly His Asn Leu Phe Asp He 
340 345 350 

Ala Phe Ala His Leu Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val 
355 360 365 

Glu Phe Glu Met Leu Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val 
370 375 380 

Ser val Asp Val Gly Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro 
385 390 395 400 

Gin Glu Phe Asp Val Ala He Ser Tyr Leu Val Arg Arg Leu Glu Glu 
405 410 415 

Asn Ala Ala Ser Glu Asn Phe Met Ser Ala He Phe Asp Leu Asp Ala 
420 425 430 

Asp Asn Pro Ser Phe Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser He 
435 440 445 

Ser Asp Leu Ala Thr Leu He Asp Val Pro Ala Pro Gly Pro Asn His 
450 455 460 

Thr Gin Asp Arg Ser Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro 
465 470 475 480 

Phe He Asn Glu Pro Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin 
485 490 495 

Trp Ala Thr Lys Ala Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu 
500 505 510 

Lys Gin Thr Lys Pro Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu 
515 520 525 

He Asn Asp Val Arg Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala 
530 535 540 

Arg Glu Arg Ala Glu He Leu Tyr Lys Thr Ala Glu He Leu Arg Val 
545 550 555 560 

Arg Arg Gly His Leu He Ser Val Thr Ala Ala Glu Val Gly Lys Ala 
565 570 575 

Val Glu Gin Thr Asp Pro Glu He Ser Glu Ala He Asp Phe Ala Arg 
580 585 590 

Tyr Tyr Ala His Leu Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu 
595 600 605 

Phe Thr Pro Asp Arg Val Val Val Val Thr Pro Pro Trp Asn Phe Pro 
610 615 620 

He Ala He Pro Ala Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala 
625 630 635 640 

Gly Val He His Lys Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala 
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645 650 655 

Val Val Glu Ala Leu Trp Glu Ala Gly Val Pro Arg Glu Val Leu His 
660 665 670 

Cys lie Tyr Pro Ala Asn Arg Asp Val Gly Cys Ala Leu lie Ser His 
675 680 685 

Glu His Val Asp Arg Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala 
690 695 700 

Met Phe Ser Ser Trp Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser 
705 710 715 720 

Gly Lys Asn Ala lie Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala 
725 730 735 

Val Ala Asp Leu Val Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys 
740 745 750 

Ser Ala Ala Ser Leu Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu 
755 760 765 

Arg Phe Arg Lys Gin Leu Val Asp Ala Ala Ser Ser Leu He Val Asp 
770 775 780 

Trp Pro Thr Asn Pro Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro 
785 790 795 800 

Ser Asp Lys Leu His His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser 
805 810 815 

Trp Leu Leu Lys Pro Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser 
820 825 830 

Pro Gly He Lys Glu Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr 
835 840 845 

Glu Val Phe Gly Pro Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn 
850 855 860 

Glu Ala He Glu Phe Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly 
865 ft7n P'?'^ 



Leu Gin Ser Leu Asp Ala Asp Glu Val Arg Thr Trp Leu Asp His Val 
885 890 895 

Asp Val Gly Asn Ala Tyr Val Asn Arg Gly He Thr Gly Ala He Val 
900 905 910 

Gin Arg Gin Ser Phe Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly 
915 920 925 

Ser Lys Ala Gly Gly Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala 
930 935 940 

Asp Ala Pro Ser His His Ala Pro Arg Glu Thr Asn Pro Leu He Ser 
945 950 955 960 

Lys Leu Asp Leu Pro Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn 
965 970 975 
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Ala Ser Asp Glu Thr Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp 
980 985 990 

Pro Ser Gly Leu Asp Val Glu Ala Asn lie Phe Arg Tyr Arg Pro Ala 
995 1000 1005 



<210> 313 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXC02498 

<400> 313 

caaggtagaa atttgtccgt gggcacttcg tgaaggtgtg atcctcacca ggatcgacaa 60 

aggactcgag taacatttac ccggaaagga gttggcgaaa atg agt gaa gag aaa 115 

Met Ser Glu Glu Lys 

1 5 

etc aca gtc get gag ctg atg gcg cgt gcc gcg aaa gag gga cgc tec 163 

Leu Thr Val Ala Glu Leu Met Ala Arg Ala Ala Lys Glu Gly Arg Ser 
10 15 20 

ace gat get ccc cga cga cgc agg cgc cgc age ate gaa gac ggt gge 211 
Thr Asp Ala Pro Arg Arg Arg Arg Arg Arg Ser He Glu Asp Gly Gly 
25 30 35 

gta tec gtt get gag ctg ace gge tee att ect gee gtt aag gaa aag 
Val Ser Val Ala Glu Leu Thr Gly Ser He Pro Ala Val Lys Glu Lys 
40 45 50 

cce gcg gag tec aag eac tec age gtg ccc ate gat gca cca gca gaa 
Pro Ala Glu Ser Lys His Ser Ser Val Pro He Asp Ala Pro Ala Glu 
55 60 65 

cet gag gtt gtt gag gcc ccc aag ect gag ccc gcc gaa gaa gta gaa 355 
Pro Glu Val Val Glu Ala Pro Lys Pro Glu Pro Ala Glu Glu Val Glu 
70 75 80 85 

gtg get teg gtg gag gge gac gtc gat aag cag gaa aec ect gag cgt 
Val Ala Ser Val Glu Gly Asp Val Asp Lys Gin Glu Thr Pro Glu Arg 
90 95 100 

ceg gcg ccg age aac gaa gaa ace atg gtg ctg cgc ate gtg gat gaa 
Pro Ala Pro Ser Asn Glu Glu Thr Met Val Leu Arg He Val Asp Glu 
105 110 115 

aaa gat cca att age ttg aeg acg gge gcg ttc ccc gtg gtt ccg gca 
Lys Asp Pro He Ser Leu Thr Thr Gly Ala Phe Pro Val Val Pro Ala 
120 125 130 

gtt gcc gee aag ceg gcg ccc gta gtg cgc gcg gag aag gac gcc gat 



259 



307 



403 



451 



499 



547 
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Val Ala Ala Lys Pro Ala Pro Val Val Arg Ala Glu Lys Asp Ala Asp 
135 140 145 

gtg gag act gcc gta aag gca gat ttc gca gag gtg gaa gtc gat aac 595 
Val Glu Thr Ala Val Lys Ala Asp Phe Ala Glu Val Glu Val Asp Asn 
150 155 160 165 

act gac acc acg cag atg get gtg gtg gaa gaa gtt gac gag gag cca 643 
Thr Asp Thr Thr Gin Met Ala Val Val Glu Glu Val Asp Glu Glu Pro 
170 175 180 

gag caa gaa aac aaa atg tec gta ttc gcg ate ate atg atg gcg ate 691 
Glu Gin Glu Asn Lys Met Ser Val Phe Ala lie lie Met Met Ala lie 
185 190 195 

gtc gga gtt gtt etc ggt gtc gtt gta ttc etc ggc ttt gaa atg etg 739 
Val Gly Val Val Leu Gly Val Val Val Phe Leu Gly Phe Glu Met Leu 
200 205 210 

tgg gag cgc etg aac aag tgg ate gtc get gtt etg gca gtc ggc gtg 787 
Trp Glu Arg Leu Asn Lys Trp lie Val Ala Val Leu Ala Val Gly Val 
215 220 225 

acc ttg gga atg gtg ggc ate ate cac get ttg cgc acc tea cgt gat 835 
Thr Leu Gly Met Val Gly lie lie His Ala Leu Arg Thr Ser Arg Asp 
230 235 240 245 

ggt ttc age atg gtt etc gca gga ate gtg ggc etg gtc atg acg ttc 883 
Gly Phe Ser Met Val Leu Ala Gly lie Val Gly Leu Val Met Thr Phe 
250 255 260 

ggg ccg etg gca ate gtc atg taatttgtcg ttttgggecc ccg 927 
Gly Pro Leu Ala lie Val Met 
265 



<210> 314 

<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Met Ser Glu Glu Lvs Len Thr val aIp^ nin m^<- a^^ ai o ai. 



10 15 

Lys Glu Gly Arg Ser Thr Asp Ala Pro Arg Arg Arg Arg Arg Arg Ser 
20 25 30 

lie Glu Asp Gly Gly Val Ser Val Ala Glu Leu Thr Gly Ser lie Pro 
35 40 45 

Ala Val Lys Glu Lys Pro Ala Glu Ser Lys His Ser Ser Val Pro lie 
50 55 60 

Asp Ala Pro Ala Glu Pro Glu Val Val Glu Ala Pro Lys Pro Glu Pro 
65 70 75 80 

Ala Glu Glu Val Glu Val Ala Ser Val Glu Gly Asp Val Asp Lys Gin 
85 90 95 

Glu Thr Pro Glu Arg Pro Ala Pro Ser Asn Glu Glu Thr Met Val Leu 



470 



\VO01/(MI843 



PCT/IB(MI/(M)923 



100 



105 



110 



Arg He Val Asp Glu Lys Asp Pro He Ser Leu Thr Thr Gly Ala Phe 
115 120 125 

Pro Val Val Pro Ala Val Ala Ala Lys Pro Ala Pro Val Val Arg Ala 
130 135 140 

Glu Lys Asp Ala Asp Val Glu Thr Ala Val Lys Ala Asp Phe Ala Glu 
145 150 155 160 

Val Glu Val Asp Asn Thr Asp Thr Thr Gin Met Ala Val Val Glu Glu 
165 170 175 

Val Asp Glu Glu Pro Glu Gin Glu Asn Lys Met Ser Val Phe Ala He 
180 185 190 

He Met Met Ala He Val Gly Val Val Leu Gly Val Val Val Phe Leu 
195 200 205 

Gly Phe Glu Met Leu Trp Glu Arg Leu Asn Lys Trp He Val Ala Val 
210 215 220 

Leu Ala Val Gly Val Thr Leu Gly Met Val Gly He He His Ala Leu 
225 230 235 240 

Arg Thr Ser Arg Asp Gly Phe Ser Met Val Leu Ala Gly He Val Gly 
245 250 255 

Leu Val Met Thr Phe Gly Pro Leu Ala He Val Met 
260 265 



<210> 315 
<211> 774 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXA01491 

<400> 315 

aacggtgtga aacacattga agtgtcgttg ggttatccgc gcgaatggga gcattggtct 60 

gggcagcatg tgtggccata tccagtgatg gaggtggaca atg ctg gat gag tct 115 

Met Leu Asp Glu Ser 
1 5 



ttg ttt cca aat teg gca aag ttt tct ttc att aaa act ggc gat get 
Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe He Lys Thr Gly Asp Ala 
10 15 20 

gtt aat tta gac cat ttc cat cag ttg cat ccg ttg gaa aag gca ctg 
Val Asn Leu Asp Kis Phe His Gin Leu His Pro Leu Glu Lys Ala Leu 
25 30 35 

gta gcg cac teg gtt gat att aga aaa gca gag ttt gga gat gcc agg 
Val Ala His Ser Val Asp He Arg Lys Ala Glu Phe Gly Asp Ala Arg 
40 45 50 



163 



211 



259 
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tgg tgt gca cat cag gca etc caa get ttg gga cga gat age ggt gat 307 
Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly Arg Asp Ser Gly Asp 
55 60 65 

ccc att ttg cgt ggg gaa cga gga atg cca ttg tgg cct tct teg gtg 355 
Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu Trp Pro Ser Ser Val 
70 75 80 85 

tct ggt tea ttg ace cac act gac gga tte cga get get gtt gtg gcg 403 
Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg Ala Ala Val Val Ala 
90 95 100 

cca cga ttg ttg gtg cgt tct atg gga ttg gat gee gaa cct gcg gag 451 
Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp Ala Glu Pro Ala Glu 
105 110 115 

ccg ttg ccc aag gat gtt ttg ggt tea ate get egg gtg ggg gag att 499 
Pro Leu Pro Lys Asp Val Leu Gly Ser lie Ala Arg Val Gly Glu lie 
120 125 130 

cct caa ett aag cgc ttg gag gaa caa ggt gtg cac tgc gcg gat cgc 547 
Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val His Cys Ala Asp Arg 
135 140 145 

ctg etg ttt tgt gee aag gaa gca aca tac aaa gcg tgg tte ccg etg 595 
Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys Ala Trp Phe Pro Leu 
150 155 160 165 

acg cat agg tgg ctt ggt ttt gaa caa get gag ate gac ttg cgt gat 643 
Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu lie Asp Leu Arg Asp 

170 175 180 

gat ggc act ttt gtg tec tat ttg ctg gtt cga cca act cca gtg ccg 691 
Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg Pro Thr Pro Val Pro 
185 190 195 

ttt att tea ggt aaa tgg gta ctg cgt gat ggt tat gtc ata get gcg 739 
Phe lie Ser Gly Lys Trp Val Leu Arg Asp Gly Tyr Val lie Ala Ala 
200 205 210 

act gca gtg act tgaactggat ggagaggata cct 774 

Th^ ^7^^ Tln^ 

215 



<210> 316 

<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Met Leu Asp Glu Ser Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe Tie 

15 10 15 

Lys Thr Gly Asp Ala Val Asn Leu Asp His Phe His Gin Leu His Pro 
20 25 30 

Leu Glu Lys Ala Leu Val Ala His Ser Val Asp lie Arg Lys Ala Glu 
35 40 45 
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Phe Gly Asp Ala Arg Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly 
50 55 60 

Arq Asp Ser Gly Asp Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu 
65 70 75 80 

Trp Pro Ser Ser Val Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg 
85 90 95 

Ala Ala Val Val Ala Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp 
100 105 110 

Ala Glu Pro Ala Glu Pro Leu Pro Lys Asp Val Leu Gly Ser lie Ala 
115 120 125 

Arg Val Gly Glu He Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val 
130 135 140 

His Cys Ala Asp Arg Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys 
145 150 155 160 

Ala Trp Phe Pro Leu Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu 
165 170 175 

He Asp Leu Arg Asp Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg 



180 



185 



190 



Pro Thr Pro Val Pro Phe He Ser Gly Lys Trp Val Leu Arg Asp Gly 
195 200 205 

Tyr Val He Ala Ala Thr Ala Val Thr 
210 215 



<210> 317 
<211> 1287 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXA02155 

<400> 317 

tcggcgtcgc accttaaagt agcgccttaa agcggcgctt caaaccaagc gccctaacca 60 

gcaaacacaa caaacacatc taattcagta ggagttccac atg gca gaa aaa ggc 115 

Met Ala Glu Lys Gly 



1 5 



att acc gcg ccg aaa ggc ttc gtt get tct gca acg acc gcg ggt att 
He Thr Ala Pro Lys Gly Phe Val Ala Ser Ala Thr Thr Ala Gly He 
10 15 20 



163 



aaa get tct ggc aat cct gac atg gcg ttg gtg gtt aac cag ggt cca 211 
Lys Ala Ser Gly Asn Pro Asp Met Ala Leu Val Val Asn Gin Gly Pro 
25 30 35 



gag ttt tec gca gcg gcc gtg ttt aca cgt aac cga gtt ttc gca gcg 
Glu Phe Ser Ala Ala Ala Val Phe Thr Arg Asn Arg Val Phe Ala Ala 



259 
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40 45 50 

cct gtg aag gtg age cga gag aac gtt get gat ggc cag ate agg get 307 

Pro Val Lys Val Ser Arg Glu Asn Val Ala Asp Gly Gin lie Arg Ala 
55 60 65 

gtt ttg tae aae get ggt aat get aat geg tgt aat ggt ctg cag ggt 355 

Val Leu Tyr Asn Ala Gly Asn Ala Asn Ala Cys Asn Gly Leu Gin Gly 

70 75 80 85 

gag aag gat get cgt gag tct gtt tct cat eta get eaa aat ttg ggc 403 

Glu Lys Asp Ala Arg Glu Ser Val Ser His Leu Ala Gin Asn Leu Gly 

90 95 100 

ttg gag gat tec gat att ggt gtg tgt tee act ggt ctt att ggt gag 451 

Leu Glu Asp Ser Asp lie Gly Val Cys Ser Thr Gly Leu lie Gly Glu 
105 110 115 

ttg ctt ccg atg gat aag etc aat gca ggt att gat cag ctg ace get 499 

Leu Leu Pro Met Asp Lys Leu Asn Ala Gly lie Asp Gin Leu Thr Ala 
120 125 130 

gag ggc get ttg ggt gac aat ggt gca get get gcc aag geg ate atg 547 

Glu Gly Ala Leu Gly Asp Asn Gly Ala Ala Ala Ala Lys Ala lie Met 

135 140 145 

ace act gac aeg gtg gat aag gaa ace gtc gtg ttt get gat ggt tgg 595 

Thr Thr Asp Thr Val Asp Lys Glu Thr Val Val Phe Ala Asp Gly Trp 

150 155 160 165 

act gtc ggc gga atg ggc aag ggc gtg ggc atg atg geg ccg tct ctt 643 

Thr Val Gly Gly Met Gly Lys Gly Val Gly Met Met Ala Pro Ser Leu 

170 175 180 

gee acc atg ctg gtc tgc ttg acc act gat gca tec gtt act cag gaa 691 

Ala Thr Met Leu Val Cys Leu Thr Thr Asp Ala Ser Val Thr Gin Glu 
185 190 195 

atg get cag ate geg ctg get aat get aeg gcc gtt aeg ttt gac acc 739 

Met Ala Gin lie Ala Leu Ala Asn Ala Thr Ala Val Thr Phe Asp Thr 
200 205 210 

n^rT rTP>h ^ i- ^ rr;^^ ^^=> ■^r.r. ^ f r. n » ■ - - I ■ ■ " "0 

Leu Asp lie Asp Gly Ser Thr Ser Thr Asn Asp Thr Val Phe Leu Leu 
215 220 225 

gca tct ggc get age gga ate acc cca act cag gat gaa etc aac gat 835 

Ala Ser Gly Ala Ser Gly lie Thr Pro Thr Gin Asp Glu Leu Asn Asp 

230 235 240 245 

geg gtg tac gca get tgt tct gat ate gca geg aag ctt cag get gat 883 

Ala Val Tyr Ala Ala Cys Ser Asp lie Ala Ala Lys Leu Gin Ala Asp 

250 255 260 

gca gag ggt gtg acc aag cgc gtt get gtg aca gtg gtg gga acc acc 931 

Ala Glu Gly Val Thr Lys Arg Val Ala Val Thr Val Val Gly Thr Thr 
265 270 275 

aac aac gag cag geg att aat geg get cgc act gtt get cgt gac aat 979 

Asn Asn Glu Gin Ala lie Asn Ala Ala Arg Thr Val Ala Arg Asp Asn 
280 285 290 
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ttg ttc aag tgc gca atg etc gga tct gat cca aac tgg ggt cgc gtg 
1027 

Leu Phe Lys Cys Ala Met Phe Gly Ser Asp Pro Asn Trp Gly Arg Val 

295 300 305 

ttg get gca gtc ggc atg get gat get gat atg gaa cea gag aag att 
1075 

Leu Ala Ala Val Gly Met Ala Asp Ala Asp Met Glu Pro Glu Lys He 

310 315 320 325 

tet gtg ttc ttc aat ggt caa gca gta tgc ett gat tec act ggc get 
1123 

Ser Val Phe Phe Asn Gly Gin Ala Val Cys Leu Asp Ser Tnr Gly Ala 
330 335 340 

cct ggt get egt gag gtg gat ett tec ggc get gac att gat gtc cga 
1171 

Pro Gly Ala Arg Glu Val Asp Leu Ser Gly Ala Asp He Asp Val Arg 
345 350 355 

att gat ttg ggc ace agt ggg gaa ggc cag gca aca gtt cga ace act 
1219 

He Asp Leu Gly Thr Ser Gly Glu Gly Gin Ala Thr Val Arg Thr Thr 
360 365 370 

gac ctg age ttc tec tac gtg gag ate aac tec gcg tac age tct 
1264 

Asp Leu Ser Phe Ser Tyr Val Glu He Asn Ser Ala Tyr Ser Ser 
375 380 385 

taaaaagaaa eagcactcea act 
1287 



<210> 318 
<211> 388 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 318 

Met Ala Glu Lys Gly He Thr Ala Pro Lys Gly Phe Val Ala Ser Ala 
1 5 10 15 

Thr Thr Ala Gly He Lys Ala Ser Gly Asn Pro Asp Met Ala Leu Val 
20 25 30 

Val Asn Gin Gly Pro Glu Phe Ser Ala Ala Ala Val Phe Thr Arg Asn 
35 40 45 

Arg Val Phe Ala Ala Pro Val Lys Val Ser Arg Glu Asn Val Ala Asp 
50 55 60 

Gly Gin He Arg Ala Val Leu Tyr Asn Ala Gly Asn Ala Asn Ala Cys 
65 70 75 80 

Asn Gly Leu Gin Gly Glu Lys Asp Ala Arg Glu Ser Val Ser His Leu 
85 90 95 

Ala Gin Asn Leu Gly Leu Glu Asp Ser Asp He Gly Val Cys Ser Thr 
100 105 110 
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Gly Leu lie Gly Glu Leu Leu Pro Met Asp Lys Leu Asn Ala Gly lie 
115 120 125 

Asp Gin Leu Thr Ala Glu Gly Ala Leu Gly Asp Asn Gly Ala Ala Ala 
130 135 140 

Ala Lys Ala lie Met Thr Thr Asp Thr Val Asp Lys Glu Thr Val Val 
145 150 155 160 

Phe Ala Asp Gly Trp Thr Val Gly Gly Met Gly Lys Gly Val Gly Met 
165 170 175 

Met Ala Pro Ser Leu Ala Thr Met Leu Val Cys Leu Thr Thr Asp Ala 
180 185 190 

Ser Val Thr Gin Glu Met Ala Gin lie Ala Leu Ala Asn Ala Thr Ala 
195 200 205 

Val Thr Phe Asp Thr Leu Asp lie Asp Gly Ser Thr Ser Thr Asn Asp 
210 215 220 

Thr Val Phe Leu Leu Ala Ser Gly Ala Ser Gly lie Thr Pro Thr Gin 
225 230 235 240 

Asp Glu Leu Asn Asp Ala Val Tyr Ala Ala Cys Ser Asp lie Ala Ala 
245 250 255 

Lys Leu Gin Ala Asp Ala Glu Gly Val Thr Lys Arg Val Ala Val Thr 
260 265 270 

Val Val Gly Thr Thr Asn Asn Glu Gin Ala lie Asn Ala Ala Arg Thr 
275 280 285 

Val Ala Arg Asp Asn Leu Phe Lys Cys Ala Met Phe Gly Ser Asp Pro 
290 295 300 

Asn Trp Gly Arg Val Leu Ala Ala Val Gly Met Ala Asp Ala Asp Met 
305 310 315 320 

Glu Pro Glu Lys lie Ser Val Phe Phe Asn Gly Gin Ala Val Cys Leu 
325 330 335 



Asp Ser Thr Gly Ala Pro Gly Ala Arg Glu Val Asp Leu Ser Gly Ala 
340 345 350 

Asp lie Asp Val Arg lie Asp Leu Gly Thr Ser Gly Glu Gly Gin Ala 
355 360 365 

Thr Val Arg Thr Thr Asp Leu Ser Phe Ser Tyr Val Glu lie Asn Ser 
370 375 380 

Ala Tyr Ser Ser 
385 



<210> 319 

<211> 1074 
<212> DNA 

<213> Corynebacterium glutamicurrt 
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<220> 
<221> CDS 

<222> (101) . . (1051) 
<223> RXA02156 



<400> 319 

aaccactgac ctgagcttct cctacgtgga gatcaactcc gcgtacagct cttaaaaaga 60 

aacagcaccc caactaacaa gcagggaaaa gggcacaggc atg aat gac ttg ate 115 

Met Asn Asp Leu lie 
1 5 

aaa gat tta ggc tct gag gtg cgc gca aat gtc etc get gag gcg ttg 
Lvs Asp Leu Gly Ser Glu Val Arg Ala Asn Val Leu Ala Glu Ala Leu 
10 15 20 

cca tgg ttg cag cac ttc cgc gac aag att gtt gtc gtg aaa tat ggc 
Pro Trp Leu Gin His Phe Arg Asp Lys He Val Val Val Lys Tyr Gly 
25 30 35 



atg gtc ttc ttg cgc acc gtg ggc gca aaa cca gtg gtg gtg cac ggt 
Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro Val Val Val His Gly 
55 60 65 

ggt gga cct cag att tct gag atg eta aac cgt gtg ggt etc cag ggc 
Gly Gly Pro Gin He Ser Glu Met Leu Asn Arg Val Gly Leu Gin Gly 
70 75 80 85 

gag ttc aag ggt ggt ttc cgt gtg acc act cct gag gtc atg gac att 
Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro Glu Val Met Asp He 
90 95 100 

gtg cgc atg gtg etc ttt ggt cag gtc ggt cgc gat tta gtt ggt ttg 
Val Arg Met Val Leu Phe Gly Gin Val Gly Arg Asp Leu Val Gly Leu 
105 110 115 

ate aac tct cat ggc cct tac get gtg gga acc tec ggt gag gat gee 
He Asn Ser His Gly Pro Tyr Ala Val Gly Thr Ser Gly Glu Asp Ala 
120 125 130 

ggc ctg ttt acc gcg cag aag cgc atg gtc aac ate gat ggc gta ccc 
Gly Leu Phe Thr Ala Gin Lys Arg Met Val Asn He Asp Gly Val Pro 
135 140 1-^5 

act gat att ggt ttg gtc gga gac ate att aat gtc gat gee tct tec 
Thr Asp He Gly Leu Val Gly Asp He He Asn Val Asp Ala Ser Ser 
150 155 160 165 

ttg atg gat ate ate gag gee ggt cgc att cct gtg gtc tct acg att 
Leu Met Asp He He Glu Ala Gly Arg He Pro Val Val Ser Thr He 
170 175 180 

get cca ggc gaa gac ggc cag att tac aac att aac gee gat acc gca 
Ala Pro Gly Glu Asp Gly Gin He Tyr Asn He Asn Ala Asp Thr Ala 
185 190 195 

gca ggt get ttg get gca gcg att ggt gca gaa cgc ctg ctg gtt etc 



163 



211 



gga aac gee atg gtg gat gat gat etc aag get get ttt get gee gac 259 
Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala Ala Phe Ala Ala Asp 
40 45 50 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 
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Ala Gly Ala Leu Ala Ala Ala lie Gly Ala Glu Arg Leu Leu Val Leu 
200 205 210 

acc aat gtg gaa ggt ctg tac acc gat tgg cct gat aag age tea etg 787 
Thr Asn Val Glu Gly Leu Tyr Thr Asp Trp Pro Asp Lys Ser Ser Leu 
215 220 225 

gtg tec aag ate aag gee acc gag etg gag gee att ett ccg gga ctt 835 
Val Ser Lys lie Lys Ala Thr Glu Leu Glu Ala lie Leu Pro Gly Leu 
230 235 240 245 

gat tee ggc atg att cca aag atg gag tet tge ttg aac geg gtg cgt 883 
Asp Ser Gly Met lie Pro Lys Met Glu Ser Cys Leu Asn Ala Val Arg 
250 255 260 

ggg gga gta age get get eat gtc att gae gge egc ate geg cac teg 931 
Gly Gly Val Ser Ala Ala Kis Val lie Asp Gly Arg lie Ala His Ser 
265 270 275 

gtg ttg etg gag ett ttg aee atg ggt gga att gge aeg atg gtg ctg 979 
Val Leu Leu Glu Leu Leu Thr Met Gly Gly lie Gly Thr Met Val Leu 
280 285 290 

ccg gat gtt ttt gat egg gag aat tat cet gaa ggc acc gtt ttt aga 
1027 

Pro Asp Val Phe Asp Arg Glu Asn Tyr Pro Glu Gly Thr Val Phe Arg 

295 300 305 

aaa gac gae aag gat ggg gaa ctg taaatgagea cgctggaaac ttg 

1074 

Lys Asp Asp Lys Asp Gly Glu Leu 
310 315 



<210> 320 
<211> 317 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 320 

Met Asn Asp Leu lie Lys Asp Leu Gly Ser Glu Val Arg Ala Asn Val 
15 10 15 



Leu Ala Glu Ala Leu Pro Trp Leu Gin His Phe Arg Asp Lys lie Val 

20 25 30 

Val Val Lys Tyr Gly Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala 
35 40 45 

Ala Phe Ala Ala Asp Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro 
50 55 60 

Val Val Val His Gly Gly Gly Pro Gin lie Ser Glu Met Leu Asn Arg 

65 70 75 80 

Val Gly Leu Gin Gly Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro 

85 90 95 

Glu Val Met Asp lie Val Arg Met Val Leu Phe Gly Gin Val Gly Arg 

100 105 110 
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Asp Leu Val Gly Leu He Asn Ser His Gly Pro Tyr Ala Val Gly Thr 
115 120 125 

Ser Gly Glu Asp Ala Gly Leu Phe Thr Ala Gin Lys Arg Met Val Asn 
130 135 140 

He Asp Gly Val Pro Thr Asp He Gly Leu Val Gly Asp He He Asn 
145 150 155 160 

Val Asp Ala Ser Ser Leu Met Asp He He Glu Ala Gly Arg He Pro 

165 170 175 

Val Val Ser Thr He Ala Pro Gly Glu Asp Gly Gin He Tyr Asn He 
180 185 190 

Asn Ala Asp Thr Ala Ala Gly Ala Leu Ala Ala Ala He Gly Ala Glu 
195 200 205 

Arg Leu Leu Val Leu Thr Asn Val Glu Gly Leu Tyr Thr Asp Trp Pro 
210 215 220 

Asp Lys Ser Ser Leu Val Ser Lys lie Lys Ala Thr Glu Leu Glu Ala 
225 230 235 240 

He Leu Pro Gly Leu Asp Ser Gly Met He Pro Lys Met Glu Ser Cys 
245 250 255 

Leu Asn Ala Val Arg Gly Gly Val Ser Ala Ala His Val He Asp Gly 
260 265 270 

Arg He Ala His Ser Val Leu Leu Glu Leu Leu Thr Met Gly Gly He 
275 280 285 

Gly Thr Met Val Leu Pro Asp Val Phe Asp Arg Glu Asn Tyr Pro Glu 
290 295 300 



Gly Thr Val Phe Arg Lys Asp Asp Lys Asp Gly Glu Leu 
305 310 315 



<210> 321 

<211> 903 

<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXN02153 

<400> 321 

cccacttgca gttttagctg taggtgggtt tttgcatgtc taacccgtct tttatgcaca 60 

cccccgcaat gaatcaaaaa tttatgcatg aataatttgc atg ate atg cat aac 115 

Met He Met His Asn 

1 5 

gtg tat ggt gta act atg aca ate aag gtt gca ate gca gga gcc agt 163 

Val Tyr Gly Val Thr Met Thr He Lys Val Ala He Ala Gly Ala Ser 
10 15 20 
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gga tat gcc ggc gga gaa ate ctt cgt etc ctt tta ggc cat cca get 211 
Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu Leu Gly His Pro Ala 
25 30 35 

tat gca tct ggt gaa eta gaa ate gga gea etc ace gcg gca tea ace 259 
Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu Thr Ala Ala Ser Thr 
40 45 50 

gca ggc age acg etc ggt gaa ttg atg cca cac att ccg cag ttg gcg 307 
Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His He Pro Gin Leu Ala 
55 60 65 

gat cgt gtt att caa gac ace aea get gaa act eta gcc ggt cat gat 355 
Asp Arg Val lie Gin Asp Thr Thr Ala Glu Thr Leu Ala Gly His Asp 
70 75 80 85 

gtc gta ttt eta gga ctt cca cac gga ttc tct gca gaa att gea ctt 403 
Val Val Phe Leu Gly Leu Pro His Gly Phe Ser Ala Glu He Ala Leu 
90 95 100 

cag etc gga cca gat gtc aca gtg att gac tgt gca get gac ttt cgt 451 
Gin Leu Gly Pro Asp Val Thr Val He Asp Cys Ala Ala Asp Phe Arg 
105 110 115 

ctg caa aat get gca gat tgg gag aag ttc tac ggc tea gag cac cag 499 
Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr Gly Ser Glu His Gin 
120 125 130 

gga aca tgg cet tat ggc att cca gaa atg cca gga cac cgc gag get 547 
Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro Gly His Arg Glu Ala 
135 140 145 

ctt cgt ggt get aag cgt gta gca gtg cca gga tgt ttc cca ace ggt 595 
Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly Cys Phe Pro Thr Gly 
150 155 160 165 

gca ace ttg get ctt ctt cet gcg gtt caa gcg gga ctt ate gag cca 643 
Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala Gly Leu He Glu Pro 
170 175 180 

gat gtt tec gta gtg tee ate acc ggc gta tea ggt gca ggt aag aaa 691 
Asp Val Ser Val Val Ser He Thr Gly Val Ser Gly Ala Gly Lys Lys 
lOD ifi lQ ai Pi 

gca tct gtt gca eta ctt ggc teg gaa acc atg ggt tea etc aag gcg 739 
Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met Gly Ser Leu Lys Ala 
200 205 210 

tac aac acc tec gga aag cac cgc cac acc ccg gaa att gcc cag aac 787 
Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro Glu He Ala Gin Asn 
215 220 225 

etc ggc gaa gtc age gac aag cca gtc aag gtg age ttc acc cca gtg 835 
Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val Ser Phe Thr Pro Val 
230 235 240 245 

ctt gca ccg tta cet cgc gaa ttc tea cca ctg caa ccg cac ctt 880 
Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu Gin Pro His Leu 

250 255 260 

tgaaagaagg cgttaccgca gaa 903 
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<210> 322 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Met lie Met His Asn Val Tyr Gly Val Thr Met Thr He Lys Val Ala 
15 10 15 

He Ala Gly Ala Ser Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu 
20 25 30 

Leu Gly His Pro Ala Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu 
35 40 45 

Thr Ala Ala Ser Thr Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His 
50 55 60 

He Pro Gin Leu Ala Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr 
65 70 75 80 

Leu Ala Gly His Asp Val Val Phe Leu Gly Leu Pro His Gly Phe Ser 
85 90 95 

Ala Glu He Ala Leu Gin Leu Gly Pro Asp Val Thr Val He Asp Cys 

100 105 110 

Ala Ala Asp Phe Arg Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr 
115 120 125 

Gly Ser Glu His Gin Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro 
130 135 140 

Gly His Arg Glu Ala Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly 
145 150 155 160 

Cys Phe Pro Thr Gly Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala 

165 170 175 

Gly Leu He Glu Pro Asp Val Ser Val Val Ser He Thr Gly Val Ser 
180 185 190 

Gly Ala Gly Lys Lys Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met 
195 200 205 

Gly Ser Leu Lys Ala Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro 
210 215 220 

Glu He Ala Gin Asn Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val 
225 230 235 240 

Ser Phe Thr Pro Val Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu 
245 250 255 

Gin Pro His Leu 
260 



<210> 323 
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<211> 903 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (880) 
<223> FRXA02153 

<400> 323 

cccacttgca gtttcagctg taggtgggtt tttgcatgtc taacccgtct tttatgcaca 60 

cccccgcaat gaatcaaaaa tttatgcatg aataatttgc atg ate atg cat aac 115 

Met lie Met His Asn 

1 5 

gtg tat ggt gta act atg aca ate aag gtt gca ate gca gga gcc agt 163 

Val Tyr Gly Val Thr Met Thr lie Lys Val Ala lie Ala Gly Ala Ser 

10 15 20 

gga tat gcc ggc gga gaa ate ctt cgt etc ctt tta ggc cat eca get 211 
Gly Tyr Ala Gly Gly Glu lie Leu Arg Leu Leu Leu Gly His Pro Ala 
25 30 35 

tat gca tct ggt gaa eta gaa ate gga gca etc ace gcg gca tea ace 259 
Tyr Ala Ser Gly Glu Leu Glu lie Gly Ala Leu Thr Ala Ala Ser Thr 
40 45 50 

gca ggc age acg etc ggt gaa ttg atg cea eac att ecg cag ttg gcg 307 
Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His lie Pro Gin Leu Ala 
55 60 65 

gat cgt gtt att caa gae ace aca get gaa act eta gee ggt eat gat 355 
Asp Arg Val lie Gin Asp Thr Thr Ala Glu Thr Leu Ala Gly His Asp 
70 75 80 85 

gte gta ttt eta gga ctt cea eac gga tte tct gca gaa att gca ctt 403 
Val Val Phe Leu Gly Leu Pro His Gly Phe Ser Ala Glu lie Ala Leu 
90 95 100 



cag etc gga cea gat gte aca gtg att gae tgt gca get gac ttt cgt 
Gin Leu Gly Pro Asp Val Thr Val lie Asp Cys Ala Ala Asp Phe Arg 



451 



etg caa aat get gca gat tgg gag aag ttc tac ggc tea gag eac cag 499 

Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr Gly Ser Glu His Gin 
120 125 130 

gga aca tgg cet tat ggc att eca gaa atg cea gga eac cge gag get 547 

Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro Gly His Arg Glu Ala 
135 140 145 

ctt cgt ggt get aag cgt gta gca gtg cea gga tgt ttc eca ace ggt 595 

Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly Cys Phe Pro Thr Gly 
150 155 160 165 

gca ace ttg get ctt ctt cct gcg gtt caa gcg gga ctt ate gag eca 643 

Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala Gly Leu He Glu Pro 
170 175 ISO 



gat gtt tec gta gtg tec ate ace ggc gta tea ggt gca ggt aag aaa 



691 
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Asp Val Ser Val Val Ser He Thr Gly 
185 190 

gca tct gtt gca eta ctt ggc teg gaa 
Ala Ser Val Ala Leu Leu Gly Ser Glu 
200 205 

tac aac acc tec gga aag eac egc cac 
Tyr Asn Thr Ser Gly Lys Kis Arg His 
215 220 

etc ggc gaa gtc age gac aag cca gtc 
Leu Gly Glu Val Ser Asp Lys Pro Val 
230 235 

ctt gca ccg tta cct cgc gaa ttc tea 
Leu Ala Pro Leu Pro Arg Glu Phe Ser 

250 

tgaaagaagg cgttaccgea gaa 



Val Ser Gly Ala Gly Lys Lys 
195 

acc atg ggt tea etc aag geg 739 
Thr Ket Gly Ser Leu Lys Ala 
210 

acc ccg gaa att gee cag aac 787 
Thr Pro Glu He Ala Gin Asn 
225 

aag gtg age ttc ace cca gtg 835 
Lys Val Ser Phe Thr Pro Val 
240 245 

cca ctg caa ccg cac ctt 880 
Pro Leu Gin Pro His Leu 
255 260 

903 



<210> 324 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Met He Met His Asn Val Tyr Gly Val Thr Met Thr He Lys Val Ala 
15 10 15 

He Ala Gly Ala Ser Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu 
20 25 30 

Leu Gly His Pro Ala Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu 
35 40 45 

Thr Ala Ala Ser Thr Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His 
50 55 60 

He Pro Gin Leu Ala Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr 
65 70 75 80 

Leu Ala Gly His Asp Val Val Phe Leu Gly Leu Pro His Gly Phe Ser 
85 90 95 

Ala Glu He Ala Leu Gin Leu Gly Pro Asp Val Thr Val He Asp Cys 
100 105 110 

Ala Ala Asp Phe Arg Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr 
115 120 125 

Gly Ser Glu His Gin Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro 
130 135 140 

Gly His Arg Glu Ala Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly 
145 150 155 160 

Cys Phe Pro Thr Gly Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala 
165 170 175 
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Gly Leu lie Glu 
180 

Gly Ala Gly Lys 
195 

Gly Ser Leu Lys 
210 

Glu He Ala Gin 
225 

Ser Phe Thr Pro 



Gin Pro His Leu 
260 



Pro Asp Val Ser 



Lys Ala Ser Val 
200 

Ala Tyr Asn Thr 
215 

Asn Leu Gly Glu 
230 

Val Leu Ala Pro 
245 



Val Val Ser He 
185 

Ala Leu Leu Gly 



Ser Gly Lys His 
220 

Val Ser Asp Lys 
235 

Leu Pro Arg Glu 
250 



Thr Gly Val Ser 
190 

Ser Glu Thr Met 
205 

Arg His Thr Pro 



Pro Val Lys Val 
240 

Phe Ser Pro Leu 
255 



<210> 325 

<211> 414 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA02154 

<400> 325 

cccagaacct cggcgaagtc agcgacaagc cagtcaaggt gagcttcacc ccagtgcttg 60 



caccgttacc tcgcgaattc tcaccactgc aaccgcacct ttg aaa gaa ggc gtt 

Leu Lys Glu Gly Val 
1 5 



115 



acc gca gaa cag get cgc gca gta tat gaa gag ttc tat gca cag gaa 
Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu Phe Tyr Ala Gin Glu 
10 15 20 



163 



acc ttc gtg cat gtt ctt cca gaa ggt gca cag cca caa acc caa gca 
Thr Phe Val His Val Leu Pro Glu Gly Ala Gin Pro Gin Thr Gin Ala 



211 



gtt ctt ggc tec aac atg tgc cac gtg cag gta gaa att gat gag gaa 
Val Leu Gly Ser Asn Met Cys His Val Gin Val Glu He Asp Glu Glu 
40 45 50 



259 



gca ggc aaa gtc ctt gtt acc tec gca ate gat aac etc acc aag gga 
Ala Gly Lys Val Leu Val Thr Ser Ala He Asp Asn Leu Thr Lys Gly 
55 60 65 



307 



act gee ggc gee get gtt cag tgc atg aac tta age gtt ggt ttt gat 
Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu Ser Val Gly Phe Asp 
70 75 80 85 



355 



gag gca gca ggc ctg cca cag gtc ggc gtc gca cct taaagtagcg 
Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala Pro 
90 95 



401 



ccttaaagcg gcg 



414 
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<210> 326 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Leu Lys Glu Gly Val Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu 
15 10 15 

Phe Tyr Ala Gin Glu Thr Phe Val His Val Leu Pro Glu Gly Ala Gin 
20 25 30 

Pro Gin Thr Gin Ala Val Leu Gly Ser Asn Met Cys His Val Gin Val 
35 40 45 

Glu He Asp Glu Glu Ala Gly Lys Val Leu Val Thr Ser Ala He Asp 
50 55 60 

Asn Leu Thr Lys Gly Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu 
65 70 75 80 

Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala 
85 90 95 



Pro 



<210> 327 
<211> 1296 
<212> DNA 

<213> Corynebacterium 



glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXA02157 



<400> 327 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 60 

caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 11 

Met Ser Thr Leu Glu 
1 5 



act tgg cca cag 
Thr Trp Pro Gin 



ctg gtg tec ggc 
Leu Val Ser Gly 
25 

tac ate gac ttg 
Tyr He Asp Leu 
40 

cac ccg gcg ate 
His Pro Ala He 



gtc att att aat 
Val He He Asn 
10 

aag ggc gca acc 
Lys Gly Ala Thr 



etc gcg ggc ate 
Leu Ala Gly He 
45 

ate gag gcg gtc 
He Glu Ala Val 



acg tac ggc acc cca 
Thr Tyr Gly Thr Pro 
15 

gtc act gat gac cag 
Val Thr Asp Asp Gin 
30 

gca gtc aac gcg ttg 
Ala Val Asn Ala Leu 
50 

acc aac cag ate ggc 
Thr Asn Gin He Gly 



cca gtt gag 163 
Pro Val Glu 
20 

ggc aat gtc 211 
Gly Asn Val 
35 

ggc cae gee 259 
Gly His Ala 



caa ctt ggt 307 
Gin Leu Gly 
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55 60 65 

cac gtc tea aac ttg ttc gca tec agg cee gte gtc gag gtc gee gag 355 

His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 

70 75 80 85 

gag etc ate aag cgt ttt teg ctt gac gae gee acc etc gee gcg caa 403 

Glu Leu lie Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 

90 95 100 

aec egg gtt ttc ttc tgc aac teg ggc gcc gaa gca aac gag get get 451 

Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 

105 110 115 

ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 499 

Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg lie Leu Ala Ala Val 

120 125 130 

cat ggt ttc cac ggc cgc acc atg ggt tec etc gcg ctg act ggc cag 547 

His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 

135 140 145 

eca gae aag cgt gaa gcg ttc ctg eca atg cca age ggt gtg gag ttc 595 

Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 

150 155 160 165 

tac cct tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 643 

Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 

170 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 691 

Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro lie Gin Gly Glu Thr 

185 190 195 

ggc gtt gtt cca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 739 

Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 

200 205 210 

tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 787 

Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp Glu Val Gin Thr Gly 

215 220 225 

rT^^ /-rrrr- r-rrf r:>r^^ r^rrr^ rr ^ f- ^ ^ M- r^r-^ ^ i- ^ y ^ =. r^rr^ rj i- i- rTf^ P 1 c; 

Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 

230 235 240 245 

ccc gat gtg gtg acc atg gcc aag gga ctt ggc ggc ggt ctt ccc ate 883 

Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro lie 

250 255 260 

ggt get tgt ttg gcc act ggc cgt gca get gaa ttg atg aec cca ggc 931 

Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 

265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gcc 979 

Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 

280 285 290 

aag gca gtg ctg tet gtt gtc gat gac get ttc tgc gca gaa gtt gee 
1027 

Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
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295 300 305 

cgc aag ggc gag ctg ttc aag gaa ctt ctt gcc aag gtt gac ggc gtt 
1075 

Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 
310 315 320 325 

gta gac gtc cgt ggc agg ggc ttg atg ttg ggc gtg gtg ctg gag cgc 
1123 

Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 
330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 
1171 

Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val He 
345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 
1219 

Leu Asn Ala Pro Ala Asp Asn He He Arg Leu Thr Pro Pro Leu Val 
360 365 370 

ate acc gac gaa gaa ate gca gac gca gtc aag get att gcc gag aca 
1267 

He Thr Asp Glu Glu He Ala Asp Ala Val Lys Ala He Ala Glu Thr 
375 380 385 

ate gca taaaggactc aaacttatga ctt 

1296 

He Ala 

390 



<210> 328 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Met Ser Thr Leu Glu Thr Trp Pro Gin Val He He Asn Thr Tyr Gly 
15 10 15 

Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 
20 25 30 

Asp Gin Gly Asn Val Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
35 40 45 

Ala Leu Gly His Ala His Pro Ala He He Glu Ala Val Thr Asn Gin 
50 55 60 

He Gly Gin Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val 
65 70 75 80 

Val Glu Val Ala Glu Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala 
85 90 95 

Thr Leu Ala Ala Gin Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu 
100 105 110 

Ala Asn Glu Ala Ala Phe Lys He Ala Arg Leu Thr Gly Arg Ser Arg 
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115 120 125 

He Leu Ala Ala Val His Gly Phe His Gly Arg Thr Met Gly Ser Leu 
130 135 140 

Ala Leu Thr Gly Gin Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro 
145 150 155 160 

Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys 
165 170 175 

Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala He Phe Leu Glu Pro 
180 185 190 

He Gin Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys 
195 200 205 

Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly lie Leu Met He Thr Asp 
210 215 220 

Glu Val Gin Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin 
225 230 235 240 

His Asp Gly Vc.^ Val Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly 
245 250 255 

Gly Gly Leu Pro He Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu 
260 265 270 

Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val 
275 280 285 

Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe 
290 295 300 

Cys Ala Glu Val Ala Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala 
305 310 315 320 

Lys Val Asp Gly Val Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly 
325 330 335 

Val Val Leu Glu Arg Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe 
-KAn -^^n 



Lys His Gly Val He Leu Asn Ala Pro Ala Asp Asn He He Arg Leu 
355 360 365 

Thr Pro Pro Leu Val He Thr Asp Glu Glu He Ala Asp Ala Val Lys 
370 375 380 

Ala He Ala Glu Thr He Ala 
385 390 



<210> 329 

<211> 1491 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 
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<222> (101) . . (1468) 
<223> FJCS02970 

<400> 329 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 

1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 

Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 



cac tec tgg tec gcg cag gac aaa ate age ecc aaa gta tgg gca get 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec aeg etg tac gac ttc gac ggc aac gee ttc ate gac 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tee caa ett gtc teg gca aac tta ggc cac aac aac cct cga 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg ace aac ate aac 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 
90 95 100 

ceg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 110 115 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gac gee ate gag cac tec ate cgc atg get cgc etg cac ace gga 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att etg tee gca tac cgc age tac eae ggc gca acc gga 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tee gcg atg atg etc ace ggc gaa eae cgc cgc etg ggc aac ecc ace 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cca gat ate tac cac ttc tgg gca eca ttc etg cac cac tec 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 
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cac ttg gaa gat gtc ate gcg ttt gaa ggt get gge atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc etg gag eea gtg gtg gga tea tea gga ate ate ctg eea eea 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat gge gtg cgc gaa ctt tgc aac aag cac gge ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gcc gac gaa gtc atg gtc gga ttc gga cgc ace gga aaa 931 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag eat get gge gac gat ttc eag eea gae atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

ace ttc gcc aag ggt gtt aac gca ggt tac gcc eea etc ggt gge ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 

295 300 305 

gtg atg ace caa tea ate cgc gat ace ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

gge gga etc ace tac tec gga cac cca ctt gca gta gca ccc gcc aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

ega ctt gge get gaa ctg ate gaa cet cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg gge ate gga ttc ttc tgg gca 

1267 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gee act gee atg get gee ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa cgc gge gtg tgg ccg atg ate tec gge aac ega ttc cac 

1363 

Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 

410 415 420 



490 



BNSCX)C1D -WO 0100843A2 l.> 



wo (H/OIIS43 



PCT/IB(M)/OM923 



ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 
1411 

He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
425 430 435 

gac gcg gtg gaa get gca gcc caa get gtc gag ctg acc ttc get ggg 
1459 

Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gcc 
1491 

Ala Leu Phe 
455 



<210> 330 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe. Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 

Lys val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 
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Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

lie lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly lie Leu Phe lie Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met lie Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 
340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala lie Ala Asp Val Arg Gly lie 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met lie Ser 
405 410 415 

Gly Asn Arg Phe His lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 
420 425 430 



L e u ^al Ala ueu iieu Aay flIu vul qiu pan filu Jilu oiu Jila ¥i3il Oli 
435 440 445 

Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 331 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) - . (1330) 
<223> FRXA01009 

<400> 331 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 
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ttatttaaag acttcataac attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 
10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ecc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gcc gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cet cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gcc egg ttg acc aac ate aac 403 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 
90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 110 115 

teg atg gee egt ggc gaa ttc tec cac gtg ttt ttc ace aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ecc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cea gat ate tac cac ttc tgg gca cea ttc ctg cac cac tee 691 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gcc acc ace caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met He Ala Ala 
215 220 225 
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ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate etg eea eea 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gea ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag eae gge ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc ace gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

etg ttt get tae gag eat get ggc gac gat ttc eag eea gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

aec ttc gee aag ggt gtt aac gea ggt tae gee cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg ace caa tea ate cgc gat aec ttc gga tea gag gea tae tee 
1075 

Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 

ggc gga etc ace tac tec gga eae eea ctt gea gta gea cec gee aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gea geg etg gag att tae geg gaa gga gag ate att cca cgc gta get 
1171 

Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 
345 350 355 

ega ctt gge get gaa ctg ate gaa cet cgc ctt cgt gaa eta geg gaa 
1219 

Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 

360 365 370 

gaa aac gta geg ate get gac gtg egg gge ate gga ttc ttc tgg gea 
1 1€1 

Glu Asn Val Ala lie Ala Asp Val Arg Gly lie Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gea gac gee act gee atg get gee ggt get gea gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa cgc ggc 
1330 

Phe Lys Glu Arg Gly 
410 



<210> 332 

<211> 410 

<212> PRT 

<213> Corynebaeterium glutamieum 
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<400> 332 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 

115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 

Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 . 300 



Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 
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Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 
340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala lie Ala Asp Val Arg Gly lie 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 333 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1057) 

<223> RXA02158 

<400> 333 

aacattatcc gtttgacccc gccgctggtg atcaccgacg aagaaatcgc agacgcagtc 60 

aaggctattg ccgagacaat cgcataaagg actcaaactt atg act tea caa cca 115 

Met Thr Ser Gin Pro 
1 5 

cag gtt cgc cat ttt ctg get gat gat gat etc ace cet gca gag cag 163 
Gin Val Arg His Phe Leu Ala Asp Asp Asp Leu Thr Pro Ala Glu Gin 
10 15 20 

gca gag gtt ttg acc eta gee gca aag etc aag gca gcg ecg ttt teg 211 

nln \T^^ a-V>-r- T.c^.. ATz, A 1 T.^rc To,, Ta.o a 1 =i Ala Dr-r^ D>.^ C.^-,^ 

25 30 35 

gag egt cca etc gag gga cca aag tec gtt gca gtt ett ttt gat aag 259 
Glu Arg Pro Leu Glu Gly Pro Lys Ser Val Ala Val Leu Phe Asp Lys 
40 45 50 

act tea act egt act cgc ttc tec ttc gae gcg gge ate get cat ttg 307 
Thr Ser Thr Arg Thr Arg Phe Ser Phe Asp Ala Gly lie Ala His Leu 
55 60 65 

ggt gga cac gee ate gtc gtg gat tec ggt age tea cag atg ggt aag 355 
Gly Gly His Ala lie Val Val Asp Ser Gly Ser Ser Gin Met Gly Lys 
70 75 80 85 

gge gag tee ctg cag gae ace gca get gta ttg tee cgc tac gtg gaa 403 
Gly Glu Ser Leu Gin Asp Thr Ala Ala Val Leu Ser Arg Tyr Val Glu 
90 95 100 



496 



\VO(ll/n(»843 



PCT/IB<K)/0I)923 



gca act gtg tgg cgc acc tac gca cac age aat tec cac gcc atg gcg 451 
Ala lie Val Trp Arg Thr Tyr Ala Kis Ser Asn Phe His Ala Met Ala 
105 110 115 

gag acg tec act gtg ccg ctg gtg aac tec ttg tec gat gat ctg cac 499 
Glu Thr Ser Thr Val Pro Leu Val Asn Ser Leu Ser Asp Asp Leu His 
120 125 130 

cca tgc cag att ctg get gat ctg cag act ate gtg gaa aac etc age 547 
Pro Cys Gin lie Leu Ala Asp Leu Gin Thr lie Val Glu Asn Leu Ser 
135 140 145 

cct gaa gaa ggc cca gca ggc ctt aag ggt aag aag get gtg tac ctg 595 
Pro Glu Glu Gly Pro Ala Gly Leu Lys Gly Lys Lys Ala Val Tyr Leu 
150 155 160 165 

ggc gat ggc gac aac aac atg gcc aac tec tac atg att ggc ttt gcc 643 
Gly Asp Gly Asp Asn Asn Met Ala Asn Ser Tyr Met He Gly Phe Ala 
170 175 180 

acc gcg ggc atg gat att tec ate ate get cct gaa ggg ttc cag cct 691 
Thr Ala Gly Met Asp He Ser He He Ala Pro Glu Gly Phe Gin Pro 
185 190 195 

cgt gcg gaa ttc gtg gag cgc gcg gaa aag cgt ggc cag gaa acc ggc 739 
Arg Ala Glu Phe Val Glu Arg Ala Glu Lys Arg Gly Gin Glu Thr Gly 
200 205 210 

gcg aag gtt gtt gtc acc gac age etc gac gag gtt gcc ggc gcc gat 787 
Ala Lys Val Val Val Thr Asp Ser Leu Asp Glu Val Ala Gly Ala Asp 
215 220 225 

gtt gtc ate acc gat acc tgg gta tee atg ggt atg gaa aac gac ggc 835 
Val Val He Thr Asp Thr Trp Val Ser Met Gly Met Glu Asn Asp Gly 
230 235 240 245 

ate gat cgc acc aca cct ttc gtt cct tac cag gtc aac gat gag gtc 883 
He Asp Arg Thr Thr Pro Phe Val Pro Tyr Gin Val Asn Asp Glu Val 
250 255 260 

atg gcg aaa get aac gac ggc gcc ate ttc ctg cac tgc ctt cct gcc 931 
Met Ala Lys Ala Asn Asp Gly Ala He Phe Leu His Cys Leu Pro Ala 
265 270 275 

tac cgt ggc aaa gaa gtg gca gcc tec gtg att gat gga cca gcg tec 979 
Tyr Arg Gly Lys Glu Val Ala Ala Ser Val He Asp Gly Pro Ala Ser 
280 285 290 

aaa gtt ttc gat gaa gca gaa aac cgc etc cac get cag aaa gca ctg 
1027 

Lys Val Phe Asp Glu Ala Glu Asn Arg Leu His Ala Gin Lys Ala Leu 

295 300 305 

ctg gtg tgg ctg ctg gcc aac cag ccg agg taagacatgt eccttggcte 
1077 

Leu Val Trp Leu Leu Ala Asn Gin Pro Arg 
310 315 



aac 
1080 
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<210> 334 
<211> 319 

<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 334 

Met Thr Ser Gin Pro Gin Val Arg His Phe Leu Ala Asp Asp Asp Leu 
15 10 15 

Thr Pro Ala Glu Gin Ala Glu Val Leu Thr Leu Ala Ala Lys Leu Lys 
20 25 30 

Ala Ala Pro Phe Ser Glu Arg Pro Leu Glu Gly Pro Lys Ser Val Ala 
35 40 45 

Val Leu Phe Asp Lys Thr Ser Thr Arg Thr Arg Phe Ser Phe Asp Ala 
50 55- 60 

Gly lie Ala His Leu Gly Gly His Ala lie Val Val Asp Ser Gly Ser 
65 70 75 80 

Ser Gin Met Gly Lys Gly Glu Ser Leu Gin Asp Thr Ala Ala Val Leu 
85 90 95 

Ser Arg Tyr Val Glu Ala lie Val Trp Arg Thr Tyr Ala His Ser Asn 
100 105 110 

Phe His Ala Met Ala Glu Thr Ser Thr Val Pro Leu Val Asn Ser Leu 
115 120 125 

Ser Asp Asp Leu His Pro Cys Gin lie Leu Ala Asp Leu Gin Thr lie 
130 135 140 

Val Glu Asn Leu Ser Pro Glu Glu Gly Pro Ala Gly Leu Lys Gly Lys 
145 150 155 160 

Lys Ala Val Tyr Leu Gly Asp Gly Asp Asn Asn Met Ala Asn Ser Tyr 

165 170 175 

Met lie Gly Phe Ala Thr Ala Gly Met Asp lie Ser lie lie Ala Pro 
180 185 190 



Glu Gly Phe Gin Pro Arg Ala Glu Phe Val Glu Arg Ala Glu Lys Arg 
195 200 205 

Gly Gin Glu Thr Gly Ala Lys Val Val Val Thr Asp Ser Leu Asp Glu 
210 215 220 

Val Ala Gly Ala Asp Val Val He Thr Asp Thr Trp Val Ser Met Gly 
225 230 235 240 

Met Glu Asn Asp Gly He Asp Arg Thr Thr Pro Phe Val Pro Tyr Gin 
245 250 255 

Val Asn Asp Glu Val Met Ala Lys Ala Asn Asp Gly Ala He Phe Leu 
260 265 270 

His Cys Leu Pro Ala Tyr Arg Gly Lys Glu Val Ala Ala Ser Val He 
275 280 285 
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Asp Gly Pro Ala Ser Lys Val Phe Asp Glu Ala Glu Asn Arg Leu His 
290 295 300 

Ala Gin Lys Ala Leu Leu Val Trp Leu Leu Ala Asn Gin Pro Arg 
305 310 315 



<210> 335 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXA02160 

<400> 335 

ttttcgagga ataccaaccc tttcaacaca ataattttct ttaaacatcc ttgctgtcca 60 

ccacggctgg caaggaactt aaaatgaagg agcacacctc atg act aac cgc ate 115 

Met Thr Asn Arg lie 
1 5 

gtt ctt gca tac tec ggc ggt ctg gae acc act gtg gca att cca tac 163 
Val Leu Ala Tyr Ser Gly Gly Leu Asp Thr Thr Val Ala He Pro Tyr 
10 15 20 

ctg aag aag atg att gat ggt gaa gtc ate gca gtt tec etc gac ctg 211 
Leu Lys Lys Met He Asp Gly Glu Val He Ala Val Ser Leu Asp Leu 
25 30 35 

ggc cag ggt gga gag aac atg gac aac gtt cgc cag cgt gca ttg gat 259 
Gly Gin Gly Gly Glu Asn Met Asp Asn Val Arg Gin Arg Ala Leu Asp 
40 45 50 

gee ggt gca get gag tee ate gtt gtt gat gca aag gat gag ttc get 307 
Ala Gly Ala Ala Glu Ser He Val Val Asp Ala Lys Asp Glu Phe Ala 
55 60 65 

gag gag tac tgc ctg cca acc ate aag gca aac ggc atg tac atg aag 355 
Glu Glu Tyr Cys Leu Pro Thr He Lys Ala Asn Gly Met Tyr Met Lys 
70 75 80 85 

cag tac cca ctg gtt tet gca ate tec cgc cca ctg ate gtc aag eac 403 
Gin Tyr Pro Leu Val Ser Ala He Ser Arg Pro Leu He Val Lys His 
90 95 100 

etc gtt gag get ggc aag cag ttc aac ggt acc eac gtt gca eac ggc 451 
Leu Val Glu Ala Gly Lys Gin Phe Asn Gly Thr His Val Ala His Gly 
105 110 115 

tgc act ggt aag ggc aac gac cag gtc cgt ttc gag gtc ggc ttc atg 499 
Cys Thr Gly Lys Gly Asn Asp Gin Val Arg Phe Glu Val Gly Phe Met 
120 125 130 

gac ace gat cca aac ctg gag ate att gca cet get cgt gac ttc gca 547 
Asp Thr Asp Pro Asn Leu Glu He He Ala Pro Ala Arg Asp Phe Ala 
135 140 145 

tgg acc cgc gac aag get ate gee ttc gee gag gag aac aac gtt cca 595 
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Trp Thr Arg Asp Lys Ala lie Ala Phe Ala Glu Glu Asn Asn Val Pro 
150 155 160 165 

ate gag cag tec gtg aag tec cca ttc tec ate gae cag aae gtc tgg 643 

lie Glu Gin Ser Val Lys Ser Pro Phe Ser lie Asp Gin Asn Val Trp 
170 175 180 

ggc cgc get att gag aec ggt tac ctg gaa gat etg tgg aat get cca 691 

Gly Arg Ala lie Glu Thr Gly Tyr Leu Glu Asp Leu Trp Asn Ala Pro 
185 190 195 

acc aag gac ate tac gca tac acc gag gat cca get ctg ggt aac get 739 

Thr Lys Asp lie Tyr Ala Tyr Thr Glu Asp Pro Ala Leu Gly Asn Ala 
200 205 210 

cca gat gag gtc ate ate tec ttc gag ggt gge aag cea gtc tee ate 787 

Pro Asp Glu Val lie lie Ser Phe Glu Gly Gly Lys Pro Val Ser lie 

215 220 225 

gat ggc egt cea gtc tec gta etg cag get att gaa gag etg aae egt 835 

Asp Gly Arg Pro Val Ser Val Leu Gin Ala lie Glu Glu Leu Asn Arg 
230 235 240 245 

egt gca ggc gca cag gge gtt ggc ege ctt gae atg gtt gag gac egt 883 

Arg Ala Gly Ala Gin Gly Val Gly Arg Leu Asp Met Val Glu Asp Arg 
250 255 260 

etc gtg ggc ate aag tec cgc gaa ate tac gaa gca cca ggc gca ate 931 

Leu Val Gly lie Lys Ser Arg Glu lie Tyr Glu Ala Pro Gly Ala lie 
265 270 275 

gca etg att aag get eac gag get ttg gaa gat gtc ace ate gag cgc 979 

Ala Leu He Lys Ala His Glu Ala Leu Glu Asp Val Thr He Glu Arg 
280 285 290 

gaa ctg get cgc tac aag cgc ggc gtt gac gca egt tgg get gag gaa 

1027 

Glu Leu Ala Arg Tyr Lys Arg Gly Val Asp Ala Arg Trp Ala Glu Glu 

295 300 305 

gta tac gac ggc ctg tgg ttc gga cct ctg aag cgc tec etg gac gcg 
1075 

'"^^ oly r rr^^p -nU^ y n^^ t ^, , t a o^^ t ^, , tv r^p aT^ 

310 315 320 325 

ttc att gat tec acc cag gag eac gtc acc ggc gat ate cgc atg gtt 
1123 

Phe He Asp Ser Thr Gin Glu His Val Thr Gly Asp He Arg Met Val 
330 335 340 

etg eac gca ggt tec ate acc ate aat ggt egt egt tec age cac tec 
1171 

Leu His Ala Gly Ser He Thr He Asn Gly Arg Arg Ser Ser His Ser 

345 350 355 

etg tac gae ttc aae ctg get aec tac gac acc ggc gac ace ttc gae 
1219 

Leu Tyr Asp Phe Asn Leu Ala Thr Tyr Asp Thr Gly Asp Thr Phe Asp 
360 365 370 
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cag acc ctg get aag ggc ttt gtc 
1267 

Gin Thr Leu Ala Lys Gly Phe Val 
375 380 

ate get aac aag cgc gat cgc gaa 
1313 

lie Ala Asn Lys Arg Asp Arg Glu 
390 395 

tttcaagcat cca 
1326 



cag ctg cae ggt ctg tec tec aag 

Gin Leu His Gly Leu Ser Ser Lys 
385 

get ggc aac aac taagccacct 

Ala Gly Asn Asn 
400 



<210> 336 
<211> 401 

<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 336 

Met Thr Asn Arg lie Val Leu Ala Tyr Ser Gly Gly Leu Asp Thr Thr 
15 10 15 

Val Ala lie Pro Tyr Leu Lys Lys Met lie Asp Gly Glu Val lie Ala 
20 25 30 

Val Ser Leu Asp Leu Gly Gin Gly Gly Glu Asn Met Asp Asn Val Arg 
35 40 45 

Gin Arg Ala Leu Asp Ala Gly Ala Ala Glu Ser lie Val Val Asp Ala 
50 55 60 

Lys Asp Glu Phe Ala Glu Glu Tyr Cys Leu Pro Thr lie Lys Ala Asn 
65 70 75 80 

Gly Met Tyr Met Lys Gin Tyr Pro Leu Val Ser Ala lie Ser Arg Pro 
85 90 95 

Leu lie Val Lys His Leu Val Glu Ala Gly Lys Gin Phe Asn Gly Thr 
100 105 110 

His Val Ala His Gly Cys Thr Gly Lys Gly Asn Asp Gin Val Arg Phe 
115 120 125 

Glu Val Gly Phe Met Asp Thr Asp Pro Asn Leu Glu lie lie Ala Pro 
130 135 140 

Ala Arg Asp Phe Ala Trp Thr Arg Asp Lys Ala lie Ala Phe Ala Glu 
145 150 155 160 

Glu Asn Asn Val Pro He Glu Gin Ser Val Lys Ser Pro Phe Ser He 

165 170 175 

Asp Gin Asn Val Trp Gly Arg Ala He Glu Thr Gly Tyr Leu Glu Asp 
180 185 190 

Leu Trp Asn Ala Pro Thr Lys Asp He Tyr Ala Tyr Thr Glu Asp Pro 
195 200 205 

Ala Leu Gly Asn Ala Pro Asp Glu Val He He Ser Phe Glu Gly Gly 
210 215 220 
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Lys Pro Val Ser lie Asp Gly Arg Pro Val Ser Val Leu Gin Ala lie 
225 230 235 240 

Glu Glu Leu Asn Arg Arg Ala Gly Ala Gin Gly Val Gly Arg Leu Asp 
245 250 255 

Met Val Glu Asp Arg Leu Val Gly lie Lys Ser Arg Glu lie Tyr Glu 
260 265 270 

Ala Pro Gly Ala lie Ala Leu lie Lys Ala His Glu Ala Leu Glu Asp 
275 280 285 

Val Thr lie Glu Arg Glu Leu Ala Arg Tyr Lys Arg Gly Val Asp Ala 
290 295 300 

Arg Trp Ala Glu Glu Val Tyr Asp Gly Leu Trp Phe Gly Pro Leu Lys 
305 310 315 320 

Arg Ser Leu Asp Ala Phe lie Asp Ser Thr Gin Glu His Val Thr Gly 
325 330 335 

Asp lie Arg Met Val Leu His Ala Gly Ser lie Thr lie Asn Gly Arg 
340 345 350 

Arg Ser Ser His Ser Leu Tyr Asp Phe Asn Leu Ala Thr Tyr Asp Thr 
355 360 365 

Gly Asp Thr Phe Asp Gin Thr Leu Ala Lys Gly Phe Val Gin Leu His 
370 375 380 

Gly Leu Ser Ser Lys lie Ala Asn Lys Arg Asp Arg Glu Ala Gly Asn 
385 390 395 400 

Asn 



<210> 337 
<211> 1554 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXN02162 

<400> 337 

gatcgctaac aagcgcgatc gcgaagctgg caacaactaa gccacctttt caagcatcca 60 

gactagaact tcaagtattt agaaagtaga agaacaccac atg gaa cag cac gga 115 

Met Glu Gin His Gly 
1 5 

acc aat gaa ggt gcg ctg tgg ggc ggc cgc ttc tec ggt gga ccc tec 163 
Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe Ser Gly Gly Pro Ser 
10 15 20 

gag gcc atg ttc gcc ttg agt gtc tec act cat ttc gae tgg gtt ttg 211 
Glu Ala Xet Phe Ala Leu Ser Val Ser Thr His Phe Asp Trp Val Leu 
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25 30 35 

gcc cct tat gat gtg ttg gcc tec aag gca cac gcc aag gtt ttg cac 259 
Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His Ala Lys Val Leu His 
40 45 50 

caa gca gat eta ctt tct gat gaa gat eta gcc ace atg ctg get ggg 307 
Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala Thr Met Leu Ala Gly 
55 60 65 

ctt gat cag ctg ggc aag gat gtc gcc gac gga acc ttc ggt ccg ctg 355 
Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly Thr Phe Gly Pro Leu 
70 75 80 85 

cct tct gat gag gat gtg cac ggc gcg atg gaa cgc ggt gtg att gac 403 
Pro Ser Asp Glu Asp Val His Gly Ala Met Glu Arg Gly Val He Asp 
90 95 100 

cgc gtt ggt cct gag gtg ggc ggc cgt ctg cgc get ggt cgt tec cgc 451 
Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg Ala Gly Arg Ser Arg 
105 110 115 

aac gac cag gtg gca acc ctg ttc cgc atg tgg gtc cgc gac gca gtg 499 
Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp Val Arg Asp Ala Val 
120 125 130 

cgc gac ate gcg ctg gga aca acc gag ctt gtc gac gcc etc age gcc 547 
Arg Asp He Ala Leu Gly Thr Thr Glu Leu Val Asp Ala Leu Ser Ala 
135 140 145 

caa get aag gca cat gca ggc gcg ate atg eca ggc aag acc cac ttc 595 
Gin Ala Lys Ala His Ala Gly Ala He Met Pro Gly Lys Thr His Phe 
150 155 160 165 

cag gca get cag ccg gtc ctt ctg gca cac cag ctg ctg gca cac gca 643 
Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin Leu Leu Ala His Ala 
170 175 180 

cag cct ttg ctg cgc gat att gat cgt ate cgt gac ctg gac aag cgt 691 
Gin Pro Leu Leu Arg Asp He Asp Arg He Arg Asp Leu Asp Lys Arg 
185 190 195 

ctt gcg gtg tct cct tac ggt tec ggc gca ctt get ggt tec tct ttg 739 
Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu Ala Gly Ser Ser Leu 
200 205 210 

aag etc aac cct gaa gca ate get gaa gaa etc ggc ttt gat tec gca 787 
Lys Leu Asn Pro Glu Ala He Ala Glu Glu Leu Gly Phe Asp Ser Ala 
215 220 225 

gca gat aac tec att gat gcc acc age tec cgc gat ttc gca tct gaa 835 
Ala Asp Asn Ser He Asp Ala Thr Ser Ser Arg Asp Phe Ala Ser Glu 
230 235 240 245 

acc gcc ttc gtg ctg gcg cag ctt gca gtg gat atg tec cgc ttg get 883 
Thr Ala Phe Val Leu Ala Gin Leu Ala Val Asp Met Ser Arg Leu Ala 
250 255 260 

gaa gaa ate ate gca tgg tgc acc cca gaa ttt ggt tac ate acc ttg 931 
Glu Glu He He Ala Trp Cys Thr Pro Glu Phe Gly Tyr He Thr Leu 
265 270 275 
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tct gat tec tgg tec aca ggc age tea ate atg eeg eag aag aag aac 979 
Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met Pro Gin Lys Lys Asn 
280 285 290 

cct gac gtg gca gag ctg acc cgt ggc aag tct ggt cgc ttg ate ggt 

1027 

Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser Gly Arg Leu lie Gly 
295 300 305 

aac etc acc ggt ctg ctg get acc ctg aag gca cag cct tta gcg tac 
1075 

Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala Gin Pro Leu Ala Tyr 
310 315 320 325 

aac cgc gac ctg cag gaa gat aag gaa eca ate gta gat tec gtg gcg 
1123 

Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie Val Asp Ser Val Ala 
330 335 340 

cag etc aac ctg ctg etc cct gca atg act ggt ttg gtt tec ace ttg 
1171 

Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly Leu Val Ser Thr Leu 
345 350 355 

ace tte aac acc gag cgc atg cgt gaa ett gca cca gca ggt ttc acc 
1219 

Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala Pro Ala Gly Phe Thr 
360 365 370 

ett gee acc gac ttg get gag tgg atg gtg cgc cag ggc gtt cca ttc 
1267 

Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg Gin Gly Val Pro Phe 
375 380 385 

cgt gag gca cac gaa gca tec ggc get tgc gtg egg ate gcg gag tec 

1315 

Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val Arg lie Ala Glu Ser 

390 395 400 405 

agg gga gtg gac ett ate gat etc act gat gaa gaa etc agt ggc gtt 
1363 

410 415 420 

gat gca cgt ctg ace eca gag gta egg gaa gtg etc acc att gat ggt 
1411 

Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val Leu Thr lie Asp Gly 
425 430 435 

gca gtg get tee cgt gca aeg cgc ggt gga acc gcg ggc gtg egg gtt 
1459 

Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr Ala Gly Val Arg Val 
440 445 450 

gcg gag caa cgc gca cgt gte gat gee gca agt acc get cac gcg gag 
1507 

Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser Thr Ala His Ala Glu 
455 460 465 



504 



wo 01/0(1843 



PC T/ 1 BOO/00923 



tgg gca cgt gcg ggg gta cgt cga taagcattag tttatggcct gtg 

1554 

Trp Ala Arg Ala Gly Val Arg Arg 
470 475 



<210> 338 
<211> 477 
<212> PRT 

<213> Corynebacterium glucamicum 
<400> 338 

Met Glu Gin His Gly Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe 
15 10 15 

Ser Gly Gly Pro Ser Glu Ala Met Phe Ala Leu Ser Val Ser Thr His 
20 25 30 

Phe Asp Trp Val Leu Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His 
35 40 45 

Ala Lys Val Leu His Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala 
50 55 60 

Thr Met Leu Ala Gly Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly 
65 70 75 80 

Thr Phe Gly Pro Leu Pro Ser Asp Glu Asp Val His Gly Ala Met Glu 
85 90 95 

Arg Gly Val He Asp Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg 
100 105 110 

Ala Gly Arg Ser Arg Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp 
115 120 125 

Val Arg Asp Ala Val Arg Asp He Ala Leu Gly Thr Thr Glu Leu Val 
130 135 140 

Asp Ala Leu Ser Ala Gin Ala Lys Ala His Ala Gly Ala He Met Pro 
145 150 155 160 

Gly Lys Thr His Phe Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin 
165 170 175 

Leu Leu Ala His Ala Gin Pro Leu Leu Arg Asp He Asp Arg He Arg 
180 185 190 

Asp Leu Asp Lys Arg Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu 
195 200 205 

Ala Gly Ser Ser Leu Lys Leu Asn Pro Glu Ala He Ala Glu Glu Leu 
210 215 220 

Gly Phe Asp Ser Ala Ala Asp Asn Ser He Asp Ala Thr Ser Ser Arg 
225 230 235 240 

Asp Phe Ala Ser Glu Thr Ala Phe Val Leu Ala Gin Leu Ala Val Asp 

245 250 255 



Met Ser Arg Leu Ala Glu Glu He He Ala Trp Cys Thr Pro Glu Phe 
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260 265 270 

Gly Tyr lie Thr Leu Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met 
275 280 285 

Pro Gin Lys Lys Asn Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser 
290 295 300 

Gly Arg Leu lie Gly Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala 
305 310 315 320 

Gin Pro Leu Ala Tyr Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie 
325 330 335 

Val Asp Ser Val Ala Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly 
340 345 350 

Leu Val Ser Thr Leu Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala 
355 360 365 

Pro Ala Gly Phe Thr Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg 
370 375 380 

Gin Gly Val Pro Phe Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val 
385 390 395 400 

Arg lie Ala Glu Ser Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu 
405 410 415 

Glu Leu Ser Gly Val Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val 
420 425 430 

Leu Thr lie Asp Gly Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr 
435 440 445 

Ala Gly Val Arg Val Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser 
450 455 460 

Thr Ala His Ala Glu Trp Ala Arg Ala Gly Val Arg Arg 
465 470 475 



<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> FRXA02161 

<400> 339 

gatcgctaac aagcgcgatc gcgaagctgg caacaactaa gccacctttt caagcatcca 60 

gactagaact tcaagtattt agaaagtaga agaacaccac atg gaa cag cac gga 115 

Met Glu Gin His Gly 
1 5 

acc aat gaa ggt gcg ctg teg age ggc cgc ttc tec ggt gga ccc tec 163 
Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe Ser Gly Gly Pro Ser 
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10 15 20 

gag gcc aCg ttc gcc ttg agt gtc tec act cat ttc gac tgg gtt ttg 211 

Glu Ala Met Phe Ala Leu Ser Val Ser Thr His Phe Asp Trp Val Leu 
25 30 35 

gcc cct tat gat gtg ttg gcc tec aag gca cac gcc aag gtt ttg cac 259 

Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His Ala Lys Val Leu His 
40 45 50 

caa gca gat eta ctt tct gat gaa gat eta gcc ace atg ctg get ggg 307 

Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Alf ""^r Met Leu Ala Gly 
55 60 uj 

ett gat eag etg ggc aag gat gtc gcc gac gga acc ttc ggt ccg ctg 355 

Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly Thr Phe Gly Pro Leu 

70 75 80 85 

cct tct gat gag gat gtg cac ggc gcg atg gaa cgc ggt gtg att gac 403 

Pro Ser Asp Glu Asp Val His Gly Ala Met Glu Arg Gly Val He Asp 
90 95 100 

cgc gtt ggt cct gag gtg ggc ggc cgt ctg cgc get ggt cgt tec cgc 451 

Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg Ala Gly Arg Ser Arg 
105 110 115 

aac gac cag gtg gca acc ctg ttc cgc atg tgg gtc cgc gac gca gtg 499 

Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp Val Arg Asp Ala Val 
120 125 130 

cgc gac ate gcg ctg gga aca acc gag ctt gtc gac gcc etc age gcc 547 

Arg Asp He Ala Leu Gly Thr Thr Glu Leu Val Asp Ala Leu Ser Ala 
135 140 145 

caa get aag gca eat gca ggc gcg ate atg cea ggc aag acc cac ttc 595 

Gin Ala Lys Ala His Ala Gly Ala He Met Pro Gly Lys Thr His Phe 

150 155 160 165 

cag gca get cag ccg gtc ctt ctg gca cac cag ctg ctg gca cac gca 643 

Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin Leu Leu Ala His Ala 
170 175 180 

cag cct ttg ctg cgc gat att gat cgt ate cgt gac ctg gac aag cgt 691 

Gin Pro Leu Leu Arg Asp He Asp Arg He Arg Asp Leu Asp Lys Arg 
185 190 195 

ctt gcg gtg tct cct tac ggt tec ggc gca ctt get ggt tee tct ttg 739 

Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu Ala Gly Ser Ser Leu 
200 205 210 

aag etc aac cct gaa gca ate get gaa gaa etc ggc ttt gat tec gca 787 

Lys Leu Asn Pro Glu Ala He Ala Glu Glu Leu Gly Phe Asp Ser Ala 
215 220 225 

gca gat aac tec att gat gcc acc age tec cgc gat ttc gca tct gaa 835 

Ala Asp Asn Ser He Asp Ala Thr Ser Ser Arg Asp Phe Ala Ser Glu 

230 235 240 245 

acc gcc ttc gtg etg gcg eag ctt gca ngt gga tat gtc ccg ctt ggc 883 

Thr Ala Phe Val Leu Ala Gin Leu Ala Xaa Gly Tyr Val Pro Leu Gly 
250 255 260 
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tgaagaaatc atcgcatggt gca 906 



<210> 340 
<211> 261 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 340 

Met Glu Gin His Gly Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe 
15 10 15 

Ser Gly Gly Pro Ser Glu Ala Met Phe Ala Leu Ser Val Ser Thr His 
20 25 30 

Phe Asp Trp Val Leu Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His 
35 40 45 

Ala Lys Val Leu His Gin Ala Asp Leu Leu Ser Asp Glu Asp Le^ /\la 
50 55 60 

Thr Met Leu Ala Gly Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly 
65 70 75 80 

Thr Phe Gly Pro Leu Pro Ser Asp Glu Asp Val His Gly Ala Met Glu 
85 90 95 

Arg Gly Val lie Asp Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg 
100 105 110 

Ala Gly Arg Ser Arg Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp 
115 120 125 

Val Arg Asp Ala Val Arg Asp lie Ala Leu Gly Thr Thr Glu Leu Val 
130 135 140 

Asp Ala Leu Ser Ala Gin Ala Lys Ala His Ala Gly Ala lie Met Pro 
145 150 155 160 

Gly Lys Thr His Phe Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin 
165 170 175 

Leu Leu Ala His Ala Gin Pro Leu Leu Arg Asp lie Asp Arg lie Arg 
180 185 190 

Asp Leu Asp Lys Arg Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu 
195 200 205 

Ala Gly Ser Ser Leu Lys Leu Asn Pro Glu Ala lie Ala Glu Glu Leu 
210 215 220 

Gly Phe Asp Ser Ala Ala Asp Asn Ser lie Asp Ala Thr Ser Ser Arg 
225 230 235 240 

Asp Phe Ala Ser Glu Thr Ala Phe Val Leu Ala Gin Leu Ala Xaa Gly 
245 250 255 

Tyr Val Pro Leu Gly 
260 
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<210> 341 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> FRXA02162 

<400> 341 

ctcggctttg attccgcagc agataactcc attgatgcca ccagctcccg cgatttcgca 60 

tctgaaaccg ccttcgtgct ggcgcagctt gcangtggat atg tec cgc ttg get 115 

Met Ser Arg Leu Ala 
1 5 

gaa gaa ate ate gca tgg tgc ace cca gaa ttt ggt tac ate aee ttg 163 
Glu Glu lie lie Ala Trp Cys Thr Pro Glu Phe Gly Tyr lie Thr Leu 
10 15 20 

tct gat tec tgg tec aca gge age tea ate atg eeg cag aag aag aac 211 
Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met Pro Gin Lys Lys Asn 
25 30 35 

cct gac gtg gca gag ctg acc cgt gge aag tet ggt cgc ttg ate ggt 259 
Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser Gly Arg Leu lie Gly 
40 45 50 

aac etc ace ggt ctg ctg get ace ctg aag gca cag cet tta gcg tac 307 
Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala Gin Pro Leu Ala Tyr 
55 60 65 

aac cgc gac ctg cag gaa gat aag gaa cca ate gta gat tee gtg gcg 355 
Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie Val Asp Ser Val Ala 
70 75 80 85 

cag etc aac ctg ctg etc cct gca atg act ggt ttg gtt tec acc ttg 403 
Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly Leu Val Ser Thr Leu 
90 95 100 

acc tte aac acc gag cgc atg cgt gaa ett gca cca gca ggt ttc acc 451 
Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala Pro Ala Gly Phe Thr 
105 110 115 

ctt gee acc gac ttg get gag tgg atg gtg cgc cag gge gtt cca ttc 499 
Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg Gin Gly Val Pro Phe 
120 125 130 

cgt gag gca cac gaa gca tec gge get tgc gtg egg ate gcg gag tec 547 
Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val Arg lie Ala Glu Ser 
135 140 145 

agg gga gtg gae ett ate gat etc act gat gaa gaa etc agt gge gtt 595 
Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu Glu Leu Ser Gly Val 
150 155 160 165 

gat gca cgt ctg ace cca gag gta egg gaa gtg etc acc att gat ggt 643 
Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val Leu Thr lie Asp Gly 
170 175 180 
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gca gtg get tec cgt gca acg cgc ggt gga acc gcg ggc gtg egg gtt 691 

Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr Ala Gly Val Arg Val 
185 190 195 

gcg gag caa cgc gca cgt gtc gat gcc gca agt acc get cac gcg gag 739 

Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser Thr Ala His Ala Glu 
200 205 210 

tgg gca cgt gcg ggg gta cgt cga taagcattag tttatggcct gtg 786 
Trp Ala Arg Ala Gly Val Arg Arg 
215 220 



<210> 342 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Ser Arg Leu Ala Glu Glu lie lie Ala Trp Cys Thr Pro Glu Phe 
15 10 15 

Gly Tyr lie Thr Leu Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met 
20 25 30 

Pro Gin Lys Lys Asn Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser 
35 40 45 

Gly Arg Leu lie Gly Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala 
50 55 60 

Gin Pro Leu Ala Tyr Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie 
65 70 75 80 

Val Asp Ser Val Ala Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly 
85 90 95 

Leu Val Ser Thr Leu Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala 
100 105 110 

Pro Ala Gly Phe Thr Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg 



Gin Gly Val Pro Phe Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val 
130 135 140 

Arg lie Ala Glu Ser Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu 

145 150 155 160 

Glu Leu Ser Gly Val Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val 
165 170 175 

Leu Thr lie Asp Gly Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr 
180 185 190 

Ala Gly Val Arg Val Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser 
195 200 205 

Thr Ala His Ala Glu Trp Ala Arg Ala Gly Val Arg Arg 

210 215 220 
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<210> 343 

<211> 1269 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1246) 

<223> RXA02262 

<400> 343 

gcaccaattt cggacctgaa atccccgagg aaaccgtgcc cgacgccgtg caggtgggcg 60 

tcgataagca aaaaatcgct gatactcgaa aggcctcaaa atg acc gca acc tac 115 

Met Thr Ala Thr Tyr 
1 5 

acc act gaa acc gcc ate aat ttc ttg ttc ttg age gaa ccg gac atg 163 
Thr Thr Glu Thr Ala He Asn Phe Leu Phe Leu Ser Glu Pro Asp Met 
10 15 20 

ate gcg gcc gga gtc aaa gac gtc gcg caa tgc gtc gat gtc atg gag 211 
He Ala Ala Gly Val Lys Asp Val Ala Gin Cys Val Asp Val Met Glu 
25 30 35 

gaa acg etc gtg etc ttg gcg cag ggc gac tac aaa atg gcc ggt ttg 259 
Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr Lys Met Ala Gly Leu 
40 45 50 

aac tee aac teg cat ggc gcg atg ate acc ttc ccg gaa aac eea gaa 307 
Asn Ser Asn Ser His Gly Ala Met He Thr Phe Pro Glu Asn Pro Glu 
55 60 65 

ttt gaa ggc atg ccc aag gac ggc ccc gac cgc cga ttc atg gcg atg 355 
Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg Arg Phe Met Ala Met 
70 75 80 85 

ccc gca tac etc ggc ggg cga ttc aaa aac ace ggc gtg aag tgg tac 403 
Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr Gly Val Lys Trp Tyr 
90 95 100 

gga tec aac gcg gaa aac aag gcc tea ggc ttg cct cgc teg ate eac 451 
Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu Pro Arg Ser He His 
105 110 115 

acc ttc gtc etc aac gac acg gtc acc ggt gca ccg aag gcc ate atg 499 
Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala Pro Lys Ala He Met 
120 125 130 

tec gcg aac ctg ctg tec gee tac cgc acc ggc gcg gtt ccc ggc gtg 547 
Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly Ala Val Pro Gly Val 
135 140 145 



ggc gtg aag eac tta gcg gtc gcc gac gcg aca acc ttg get gtc gtc 
Gly Val Lys His Leu Ala Val Ala Asp Ala Thr Thr Leu Ala Val Val 
150 155 160 165 



595 



gga cct ggt gtc atg gcg aaa acc ate ace gaa gcg tgc ate gca gag 643 
Gly Pro Gly Val Met Ala Lys Thr He Thr Glu Ala Cys He Ala Glu 



511 



wo (U/00S43 



PCT/I BOO/00923 



170 175 180 

cgc cca gga ate acc acc ate aag ate aag gga cgc age gaa egc gge 691 
Arg Pro Gly lie Thr Thr lie Lys lie Lys Gly Arg Ser Glu Arg Gly 
185 190 195 

ate aae gee ttt gca aca tgg geg ttg gaa aaa tte eee gag ate gaa 739 
lie Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys Phe Pro Glu lie Glu 
200 205 210 

gtg gtc gee gtc gga tet gaa gaa gae gtg gtc aaa gac gee gac ate 787 
Val Val Ala Val Gly Ser Glu Glu Asp Val Val Lys Asp Ala Asp lie 
215 220 225 

gte ate gee gee aee ace acg gac gee gee ggc tec tee gee tte cca 835 
Val lie Ala Ala Thr Thr Thr Asp Ala Ala Gly Ser Ser Ala Phe Pro 
230 235 240 245 

tac tte aaa aaa gaa tgg etc aag ccg ggc gca ttg etg ctg ctt cca 883 
Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala Leu Leu Leu Leu Pro 
250 255 260 

gee gee ggt cgc tte gac gac get tat ttg ett gac gac gee cgc etc 931 
Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu Asp Asp Ala Arg Leu 
265 270 275 

gtt gtt gae tac atg ggg etc tac gaa gee tgg gca gaa gaa tac ggc 979 
Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp Ala Glu Glu Tyr Gly 
280 285 290 

cca cag gee tac caa eta etc ggc att cca gga acc eae tgg tac gac 

1027 

Pro Gin Ala Tyr Gin Leu Leu Gly lie Pro Gly Thr His Trp Tyr Asp 
295 300 305 

ctg gcg ctg caa gga aaa etc gac ctt gca aag att tec cag att ggc 
1075 

Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys lie Ser Gin lie Gly 
310 315 320 325 

gat ate tgc tec ggc aag eta ccc gga cgc acc aae gat gag gaa ate 
1123 

ftfifi Tifi (^YS fiear QIy t^Yfi Tifiu fVQ fiTv Arff Thr ftfin ftnn filn filu Tlfi 

330 335 340 

ate etc tat tec gte ggc gge atg cca gta gaa gae gte gee tgg gca 
1171 

lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu Asp Val Ala Trp Ala 

345 350 355 

aee caa gtg tat gaa aae gee ctg gaa aaa ggc gte gge acc aca ttg 
1219 

Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly Val Gly Thr Thr Leu 
360 365 370 

aae etg tgg gaa tea ccc gca ctg get tgagagaaga aacaacaatg 
1266 

Asn Leu Trp Glu Ser Pro Ala Leu Ala 
375 380 
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1269 



<210> 344 
<211> 382 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Met Thr Ala Thr Tyr Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu 
15 10 15 

Ser Glu Pro Asp Met lie Ala Ala Gly Val Lys Asp Val Ala Gin Cys 
20 25 30 

Val Asp Val Met Glu Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr 
35 40 45 

Lys Met Ala Gly Leu Asn Ser Asn Ser His Gly Ala Met lie Thr Phe 
50 55 60 

Pro Glu Asn Pro Glu Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg 
65 70 75 80 

Arg Phe Met Ala Met Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr 
85 90 95 

Gly Val Lys Trp Tyr Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu 

100 105 110 

Pro Arg Ser lie His Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala 
115 120 125 

Pro Lys Ala lie Met Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly 
130 135 140 

Ala Val Pro Gly Val Gly Val Lys His Leu Ala Val Ala Asp Ala Thr 
145 150 155 160 

Thr Leu Ala Val Val Gly Pro Gly Val Met Ala Lys Thr He Thr Glu 
165 170 175 

Ala Cys He Ala Glu Arg Pro Gly He Thr Thr He Lys He Lys Gly 
180 185 190 

Arg Ser Glu Arg Gly lie Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys 
195 200 205 

Phe Pro Glu He Glu Val Val Ala Val Gly Ser Glu Glu Asp Val Val 
210 215 220 

Lys Asp Ala Asp He Val He Ala Ala Thr Thr Thr Asp Ala Ala Gly 
225 230 235 240 

Ser Ser Ala Phe Pro Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala 
245 250 255 

Leu Leu Leu Leu Pro Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu 
260 265 270 
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Asp Asp Ala Arg 
275 

Ala Glu Glu Tyr 
290 

Thr His Trp Tyr 
305 

He Ser Gin He 



Asn Asp Glu Glu 
340 

Asp Val Ala Trp 
355 

Val Gly Thr Thr 
370 



Leu Val Val Asp 
280 

Gly Pro Gin Ala 
295 

Asp Leu Ala Leu 
310 

Gly Asp He Cys 
325 

He He Leu Tyr 



Ala Thr Gin Val 
360 

Leu Asn Leu Trp 
375 



Tyr Met Gly Leu 



Tyr Gin Leu Leu 
300 

Gin Gly Lys Leu 
315 

Ser Gly Lys Leu 
330 

Ser Val Gly Gly 
345 

Tyr Glu Asn Ala 



Glu Ser Pro Ala 
380 



Tyr Glu Ala Trp 
285 

Gly He Pro Gly 



Asp Leu Ala Lys 
320 

Pro Gly Arg Thr 
335 

Met Pro Val Glu 
350 

Leu Glu Lys Gly 
365 

Leu Ala 



<210> 345 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXA00219 

<400> 345 

tttgccgtac atgcgcgagc acctcctcaa cagcccgcac caccgaccaa tcacataaga 60 

cacaagcact aaaacagcat taaagaaaga aagctttttc gtg gcc cgt aag aaa 115 

Val Ala Arg Lys Lys 
1 5 

aac acg tec gat caa tec cge tec eaa get gcc aac acg ccc att get 163 
Asn Thr Ser Asp Gin Ser Arg Ser Gin Ala Ala Asn Thr Pro He Ala 
10 15 20 

ggc ace tat gag ggt gaa tat tec gtc ate gag ttg gag gee gat tec 211 
Gly Thr Tyr Glu Gly Glu Tyr Ser Val He Glu Leu Glu Ala Asp Ser 
25 30 35 

tac ace acc gat ggc tgg ttg ate age att aat ggc gtg ccc age tet 259 
Tyr Thr Thr Asp Gly Trp Leu He Ser He Asn Gly Val Pro Ser Ser 
40 45 50 

cat att gtc etg ggg caa eeg cag gca ctg gaa ttt gag tac atg egg 307 
His He Val Leu Gly Gin Pro Gin Ala Leu Glu Phe Glu Tyr Met Arg 

55 60 65 

tgg ate get ace ggc get egg geg ttc ate gat gcg eat cag gat gca 355 
Trp He Ala Thr Gly Ala Arg Ala Phe He Asp Ala His Gin Asp Ala 
70 75 80 85 

tec aag ctg egg att act cac etc ggc ggc ggt gcg tgc acg atg gcc 403 
Ser Lys Leu Arg He Thr His Leu Gly Gly Gly Ala Cys Thr Met Ala 
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90 95 100 

agg tat ttc gcg gat gtt tac ccg cag tea cgc aac act gtc gtg gaa 451 
Arg Tyr Phe Ala Asp Val Tyr Pro Gin Ser Arg Asn Thr Val Val Glu 
105 110 115 

ttg gat gca gag ctt gcc cgc ctg teg cgt gaa tgg ttc gac att ccg 499 
Leu Asp Ala Glu Leu Ala Arg Leu Ser Arg Glu Trp Phe Asp lie Pro 
120 125 130 

cgc gcg cca egg gta aag att cgt gtg gat gat gcc cga atg gtg gca 547 
Arg Ala Pro Arg Val Lys lie Arg Val Asp Asp Ala Arg Met Val Ala 
135 140 145 

gaa tct ttc act ccc gca age cgc gat gtg ate ate cgt gac gtt ttt 595 
Glu Ser Phe Thr Pro Ala Ser Arg Asp Val lie lie Arg Asp Val Phe 
150 155 160 165 

gcc gga get ate acg ccg cag aac ttc acc ace gtg gag ttc ttt gag 643 
Ala Gly Ala lie Thr Pro Gin Asn Phe Thr Thr Val Glu Phe Phe Glu 
170 175 180 

cac tgt cac cgt ggc ctt get ccc ggc gga ttg tac gtt gcc aac tgt 691 
His Cys His Arg Gly Leu Ala Pro Gly Gly Leu Tyr Val Ala Asn Cys 
185 190 195 

ggc gat cat teg gat ctg cgc gga get aaa tct gag etc gcg gga atg 739 
Gly Asp His Ser Asp Leu Arg Gly Ala Lys Ser Glu Leu Ala Gly Met 
200 205 210 

atg gag gtg ttc gag cac gtc gcg gtc ate gee gat ccc ccg atg ctt 787 
Met Glu Val Phe Glu His Val Ala Val lie Ala Asp Pro Pro Met Leu 
215 220 225 

aaa ggg cgc cgt tac ggc aac ate att ttg atg ggt tea gac ace gag 835 
Lys Gly Arg Arg Tyr Gly Asn lie lie Leu Met Gly Ser Asp Thr Glu 
230 235 240 245 

ttc ttt age tec aac age acg gaa gcg tec gcg att ace cgt gag ctt 883 
Phe Phe Ser Ser Asn Ser Thr Glu Ala Ser Ala lie Thr Arg Glu Leu 
250 255 260 

ctt ggc ggc ggc gtt cca gcg cag tac aag gat gaa tec tgg gtg egg 931 
Leu Gly Gly Gly Val Pro Ala Gin Tyr Lys Asp Glu Ser Trp Val Arg 
265 270 275 

aaa ttc gcc teg gga gee cag gcc cgc cac gat ggg gtc tct ace etc 979 
Lys Phe Ala Ser Gly Ala Gin Ala Arg His Asp Gly Val Ser Thr Leu 
280 285 290 

caa atg ccg agt gat act cca caa cac ect gcg gaa acg ccg gag cat 
1027 

Gin Met Pro Ser Asp Thr Pro Gin His Pro Ala Glu Thr Pro Glu His 
295 300 305 

tea aac aca cag cca taaaaaattc cgetggegcg tec 
1065 

Ser Asn Thr Gin Pro 
310 
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<210> 346 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Val Ala Arg Lys Lys Asn Thr Ser Asp Gin Ser Arg Ser Gin Ala Ala 
15 10 15 

Asn Thr Pro lie Ala Gly Thr Tyr Glu Gly Glu Tyr Ser Val lie Glu 
20 25 30 

Leu Glu Ala Asp Ser Tyr Thr Thr Asp Gly Trp Leu lie Ser lie Asn 
35 40 45 

Gly Val Pro Ser Ser His lie Val Leu Gly Gin Pro Gin Ala Leu Glu 
50 55 60 

Phe Glu Tyr Met Arg Trp lie Ala Thr Gly Ala Arg Ala Phe lie Asp 
65 70 75 80 

Ala His Gin Asp Ala Ser Lys Leu Arg lie Thr His Leu Gly Gly Gly 
85 90 95 

Ala Cys Thr Met Ala Arg Tyr Phe Ala Asp Val Tyr Pro Gin Ser Arg 
100 105 110 

Asn Thr Val Val Glu Leu Asp Ala Glu Leu Ala Arg Leu Ser Arg Glu 
115 120 125 

Trp Phe Asp lie Pro Arg Ala Pro Arg Val Lys lie Arg Val Asp Asp 
130 135 140 

Ala Arg Met Val Ala Glu Ser Phe Thr Pro Ala Ser Arg Asp Val lie 
145 150 155 160 

lie Arg Asp Val Phe Ala Gly Ala lie Thr Pro Gin Asn Phe Thr Thr 
165 170 175 

Val Glu Phe Phe Glu His Cys His Arg Gly Leu Ala Pro Gly Gly Leu 
180 185 190 
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195 200 205 

Glu Leu Ala Gly Met Met Glu Val Phe Glu His Val Ala Val lie Ala 

210 215 220 

Asp Pro Pro Met Leu Lys Gly Arg Arg Tyr Gly Asn lie lie Leu Met 

225 230 235 240 

Gly Ser Asp Thr Glu Phe Phe Ser Ser Asn Ser Thr Glu Ala Ser Ala 
245 250 255 

lie Thr Arg Glu Leu Leu Gly Gly Gly Val Pro Ala Gin Tyr Lys Asp 

260 265 270 

Glu Ser Trp Val Arg Lys Phe Ala Ser Gly Ala Gin Ala Arg His Asp 

275 280 285 

Gly Val Ser Thr Leu Gin Met Pro Ser Asp Thr Pro Gin His Pro Ala 
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290 



295 



300 



Glu Thr Pro Glu His Ser Asn Thr Gin Pro 
305 310 



<210> 347 

<211> 1662 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1639) 

<223> RXA01508 

<400> 347 

ttccgggacg tttccgtgat ctcgtggaag aticccaaact ccgttccggt gccgtcgtgg 60 

ccgccgtcat cttgatcgtg gtgggaaccg taaacgctgc atg tct gat tta gga 115 

Met Ser Asp Leu Gly 

1 5 

ccc ate tgg cgc tgg ctg tta tta gtt tec gtc tec att tgt gcg gca 163 

Pro He Trp Arg Trp Leu Leu Leu Val Ser Val Ser He Cys Ala Ala 

10 15 20 

teg ggg ctg gtc tat gag eta gcc ctg gta teg ctt tec ace age ttg 211 
Ser Gly Leu Val Tyr Glu Leu Ala Leu Val Ser Leu Ser Thr Ser Leu 
25 30 35 

aac ggt gge gga att gta gaa ace tee etc ate gtc gca ggt tat gta 259 
Asn Gly Gly Gly He Val Glu Thr Ser Leu He Val Ala Gly Tyr Val 
40 45 50 

get gee ett gga ctt ggt gca ctg ctg gtc aag ccg ttt etc aac tgg 307 
Ala Ala Leu Gly Leu Gly Ala Leu Leu Val Lys Pro Phe Leu Asn Trp 
55 60 65 

ect gcg eaa aee ttc etc ggt gtg gaa ace etc ctt gga ett att ggt 355 
Pro Ala Gin Thr Phe Leu Gly Val Glu Thr Leu Leu Gly Leu He Gly 
70 75 80 85 

ggt tgt tec gcg ctg gtg ctg tat ttc ace ttc gcg ace ate ggc eaa 403 
Gly Cys Ser Ala Leu Val Leu Tyr Phe Thr Phe Ala Thr He Gly Gin 
90 95 100 

tec ctg tgg att ctg gtg att gcc acc get gca att ggc ate ctg gtc 451 
Ser Leu Trp He Leu Val He Ala Thr Ala Ala He Gly He Leu Val 
105 110 115 

ggc get gaa ett eca ctg ctg atg ace atg ate cag eaa gge cgc etc 499 
Gly Ala Glu Leu Pro Leu Leu Met Thr Met He Gin Gin Gly Arg Leu 
120 125 130 

gcc gae gcc aaa ace aca gga tct ctg gtt gee acc ttg aat get get 547 
Ala Asp Ala Lys Thr Thr Gly Ser Leu Val Ala Thr Leu Asn Ala Ala 
135 140 145 

gat tac ett gge gca ctt tea ggt gge ctg gcc tgg ect ttt gtg ttg 595 
Asp Tyr Leu Gly Ala Leu Leu Gly Gly Leu Ala Trp Pro Phe Val Leu 
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150 155 160 165 

ctg ccg tgg ctt ggc atg atg cgc ggt gcc gca gca gcc gga atg ate 643 
Leu Pro Trp Leu Gly Met Met Arg Gly Ala Ala Ala Ala Gly Met lie 
170 175 180 

aac etc gtt gca gca eta ttc gtg ggc tgt gtg ctg ctg cga cat ttg 691 
Asn Leu Val Ala Ala Leu Phe Val Gly Cys Val Leu Leu Arg His Leu 
185 190 195 

ctt ccg cgc ace cac ttc ttc gta tec gtg gtg gcg ctt ctt etc gcg 739 
Leu Pro Arg Thr His Phe Phe Val Ser Val Val Ala Leu Leu Leu Ala 
200 205 210 

ate gca gcg eta gee ace gtg ttg gtg aaa tec gac ggg ate gtt gcc 787 
lie Ala Ala Leu Ala Thr Val Leu Val Lys Ser Asp Gly lie Val Ala 
215 220 225 

ace gcc cgc gca cag etc tac cgc gac ccc gtg ate tat tea cac caa 835 
Thr Ala Arg Ala Gin Leu Tyr Arg Asp Pro Val lie Tyr Ser His Gin 
230 235 240 245 

tet gac tac caa gac ate gta gtg aca gaa cga ggc aaa gac cga cgc 883 
Ser Asp Tyr Gin Asp lie Val Val Thr Glu Arg Gly Lys Asp Arg Arg 
250 255 260 

etc tac etc aat ggc ggt ttg cag tat tec act cgt gac cag eat aga 931 
Leu Tyr Leu Asn Gly Gly Leu Gin Tyr Ser Thr Arg Asp Gin His Arg 
265 270 275 

tat aca gaa tea ctg gtg tat cca age ctt aat eca gag gca gaa teg 979 
Tyr Thr Glu Ser Leu Val Tyr Pro Ser Leu Asn Pro Glu Ala Glu Ser 
280 285 290 

gtg tta ate ate ggc ggt ggc gat ggc etc gca gca egg gaa etc etc 
1027 

Val Leu lie lie Gly Gly Gly Asp Gly Leu Ala Ala Arg Glu Leu Leu 
295 300 305 

cga ttc cca tea atg cag ate ace caa gtt gaa tta gac cca gaa gtc 
1075 

Arg Phe Pro Ser Met Gin lie Thr Gin Val Glu Leu Asp Pro Glu Val 

-^•■^ ^-"^ ^"^^ 

ate gaa gta gcc aac aca gtg ctg cgc tet gac aat ggg gga gcg atg 
1123 

lie Glu Val Ala Asn Thr Val Leu Arg Ser Asp Asn Gly Gly Ala Met 
330 335 340 

gaa gat ccc cgc gtc tec ate ate gtt gac gac get ttc acc tgg ctg 
1171 

Glu Asp Pro Arg Val Ser lie lie Val Asp Asp Ala Phe Thr Trp Leu 
345 350 355 

cgc tec ggc gga aat aat ggc gaa act tac gat tec ate ate ate gat 
1219 

Arg Ser Gly Gly Asn Asn Gly Glu Thr Tyr Asp Ser lie lie lie Asp 
360 365 370 

ctt ccc gac cca aac aac gac acc atg gcc agg ctg tat tea gaa gag 
1267 
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Leu Pro Asp Pro Asn Asn Asp Thr Met Ala Arg Leu Tyr Ser Glu Glu 
375 380 385 

ttc tac acc ttg gcc cga gca cga ctg aac gaa caa ggc cgc atg gtg 
1315 

Phe Tyr Thr Leu Ala Arg Ala Arg Leu Asn Glu Gin Gly Arg Met Val 
390 395 400 405 

gtg caa tec tec age gee tac acc act cca gat gtg ttc tgg cga gtt 
1363 

Val Gin Ser Ser Ser Ala Tyr Thr Thr Pro Asp Val Phe Trp Arg Val 
410 415 420 

gga gca acc ttg aaa teg gcg ggc tgt gaa caa gtc ate cca tat cac 
1411 

Gly Ala Thr Leu Lys Ser Ala Gly Cys Glu Gin Val He Pro Tyr His 
425 430 435 

gtg cat gtt ccc aca ttt ggc gae tgg ggc ttc caa ctg tgt ggc cct 
1459 

Val His Val Pro Thr Phe Gly Asp Trp Gly Phe Gin Leu Cys Gly Pro 

440 445 450 

gcc gae atg gaa tta gag ctt egg gaa gac acc ccg cca ctg act ttc 
1507 

Ala Asp Met Glu Leu Glu Leu Arg Glu Asp Thr Pro Pro Leu Thr Phe 
455 460 465 

ctt aat gat gaa gtt ctg gtg get get ggg gtg ttt ggg ttg gat aat 

1555 

Leu Asn Asp Glu Val Leu Val Ala Ala Gly Val Phe Gly Leu Asp Asn 
470 475 480 485 

eag cct cgt gaa ttg gaa cct tec aeg ctg gat cat ccc cgc gtg gtg 
1603 

Gin Pro Arg Glu Leu Glu Pro Ser Thr Leu Asp His Pro Arg Val Val 
490 495 500 

gag gat ctg cgc aag gga tac cgc gaa tea ggc gac tagctgcaac 
1649 

Glu Asp Leu Arg Lys Gly Tyr Arg Glu Ser Gly Asp 
505 510 

gatgegetgt gtg 
1662 



<210> 348 
<211> 513 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 348 

Met Ser Asp Leu Gly Pro He Trp Arg Trp Leu Leu Leu Val Ser Val 
15 10 15 

Ser He Cys Ala Ala Ser Gly Leu Val Tyr Glu Leu Ala Leu Val Ser 
20 25 30 

Leu Ser Thr Ser Leu Asn Gly Gly Gly He Val Glu Thr Ser Leu He 
35 40 45 
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Val Ala Gly Tyr Val Ala Ala Leu Gly Leu Gly Ala Leu Leu Val Lys 
50 55 60 

Pro Phe Leu Asn Trp Pro Ala Gin Thr Phe Leu Gly Val Glu Thr Leu 
65 70 75 80 

Leu Gly Leu lie Gly Gly Cys Ser Ala Leu Val Leu Tyr Phe Thr Phe 
85 90 95 

Ala Thr lie Gly Gin Ser Leu Trp He Leu Val He Ala Thr Ala Ala 
100 105 110 

He Gly He Leu Val Gly Ala Glu Leu Pro Leu Leu Met Thr Met He 

115 120 125 

Gin Gin Gly Arg Leu Ala Asp Ala Lys Thr Thr Gly Ser Leu Val Ala 
130 135 140 

Thr Leu Asn Ala Ala Asp Tyr Leu Gly Ala Leu Leu Gly Gly Leu Ala 
145 150 155 160 

Trp Pro Phe Val Leu Leu Pro Trp Leu Gly Met Met Arg Gly Ala Ala 
165 170 175 

Ala Ala Gly Met He Asn Leu Val Ala Ala Leu Phe Val Gly Cys Val 

180 185 190 

Leu Leu Arg His Leu Leu Pro Arg Thr His Phe Phe Val Ser Val Val 
195 200 205 

Ala Leu Leu Leu Ala He Ala Ala Leu Ala Thr Val Leu Val Lys Ser 
210 215 220 

Asp Gly He Val Ala Thr Ala Arg Ala Gin Leu Tyr Arg Asp Pro Val 
225 230 235 240 

He Tyr Ser His Gin Ser Asp Tyr Gin Asp He Val Val Thr Glu Arg 
245 250 255 

Gly Lys Asp Arg Arg Leu Tyr Leu Asn Gly Gly Leu Gin Tyr Ser Thr 
260 265 270 



Arg Asp Gin His Arg Tyr Thr Glu Ser Leu Val Tyr Pro Ser Leu Asn 
275 280 285 

Pro Glu Ala Glu Ser Val Leu He He Gly Gly Gly Asp Gly Leu Ala 
290 295 300 

Ala Arg Glu Leu Leu Arg Phe Pro Ser Met Gin He Thr Gin Val Glu 
305 310 315 320 

Leu Asp Pro Glu Val He Glu Val Ala Asn Thr Val Leu Arg Ser Asp 
325 330 335 

Asn Gly Gly Ala Met Glu Asp Pro Arg Val Ser He He Val Asp Asp 
340 345 350 

Ala Phe Thr Trp Leu Arg Ser Gly Gly Asn Asn Gly Glu Thr Tyr Asp 
355 360 365 
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Ser He He He 
370 

Leu Tyr Ser Glu 
385 

Gin Gly Arg Met 



Val Phe Trp Arg 
420 

Val He Pro Tyr 
435 

Gin Leu Cys Gly 
450 

Pro Pro Leu Thr 
465 

Phe Gly Leu Asp 



His Pro Arg Val 
500 

Asp 



Asp Leu Pro Asp 
375 

Glu Phe Tyr Thr 
390 

Val Val Gin Ser 

405 

Val Gly Ala Thr 



His Val His Val 
440 

Pro Ala Asp Met 
455 

Phe Leu Asn Asp 
470 

Asn Gin Pro Arg 
485 

Val Glu Asp Leu 



Pro Asn Asn Asp 
380 

Leu Ala Arg Ala 
395 

Ser Ser Ala Tyr 
410 

Leu Lys Ser Ala 
425 

Pro Thr Phe Gly 



Glu Leu Glu Leu 
460 

Glu Val Leu Val 
475 

Glu Leu Glu Pro 
490 

Arg Lys Gly Tyr 
505 



Thr Met Ala Arg 



Arg Leu Asn Glu 
400 

Thr Thr Pro Asp 
415 

Gly Cys Glu Gin 
430 

Asp Trp Gly Phe 
445 

Arg Glu Asp Thr 



Ala Ala Gly Val 
480 

Ser Thr Leu Asp 
495 

Arg Glu Ser Gly 
510 



<210> 349 
<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXA01757 

<400> 349 

cgcttattga acggatgcct ctcgatcaag ccaacgaggc tattgcacgt atttcagctg 60 

gtaaaccacg tttccgtatt gtcttggagc cgaattcata atg cca aca gca age 115 

Met Pro Thr Ala Ser 
1 5 

cca att tat gat gtc gtt gtc gtc gga gcc ggc att tct ggc etc ate 163 
Pro lie Tyr Asp Val Val Val Val Gly Ala Gly He Ser Gly Leu He 
10 15 20 

gcc acg caa ctg ttg gac cgc gca ggt eta aac ate aaa tgc ttc gaa 211 
Ala Thr Gin Leu Leu Asp Arg Ala Gly Leu Asn He Lys Cys Phe Glu 
25 30 35 

gee tgc tea aga gtt ggc ggc cga gca gtg tct gtc caa cag tec gat 259 
Ala Cys Ser Arg Val Gly Gly Arg Ala Val Ser Val Gin Gin Ser Asp 
40 45 50 



ttg ttc ctg gac etc ggc gca aca tgg ttc tgg etc aac gaa cca ett 



307 
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Leu Phe Leu Asp Leu Gly Ala Thr Trp Phe Trp Leu Asn Glu Pro Leu 
55 60 65 

gtg cag caa etc gtc aat aat etc ggc etc ggc aca ttc cct cag gcc 355 
Val Gin Gin Leu Val Asn Asn Leu Gly Leu Gly Thr Phe Pro Gin Ala 
70 75 80 85 

ate gag ggt gat gcg ctt ttt gag acg ett gtc gac gcc ccg age cgc 403 
lie Glu Gly Asp Ala Leu Phe Glu Thr Leu Val Asp Ala Pro Ser Arg 
90 95 100 

ctg egg ggt aac ccc ata gac get get tea ggc agg ttc caa gea ggg 451 
Leu Arg Gly Asn Pro lie Asp Ala Ala Ser Gly Arg Phe Gin Ala Gly 
105 110 115 

gcc tec teg ett gcg cte ggg ctt gca gcc cag etc aag cca gga gtt 499 
Ala Ser Ser Leu Ala Leu Gly Leu Ala Ala Gin Leu Lys Pro Gly Val 
120 125 130 

tta gaa etc ggg gac ccc gtc eat tct etc agt gag gaa gat ggg gaa 547 
Leu Glu Leu Gly Asp Pro Val His Ser Leu Ser Glu Glu Asp Gly Glu 
135 140 145 

ate gtt gtg aag tct tec aaa cag att gtg agg gca aag eae gte ate 595 
lie Val Val Lys Ser Ser Lys Gin lie Val Arg Ala Lys His- Val lie 
150 155 160 165 

att gcg gtt eea ccg gea etc get gee gag ttg att ggt ttc aee eta 643 
lie Ala Val Pro Pro Ala Leu Ala Ala Glu Leu lie Gly Phe Thr Leu 
170 175 180 

gat tta cca get gac gtg cga aaa gca gcg eat cca caa cat ata get 691 
Asp Leu Pro Ala Asp Val Arg Lys Ala Ala His Pro Gin His lie Ala 
185 190 195 

gtg atg aat tgg gca aag gag aaa tac acc tta ccc aca caa gcc gca 739 
Val Met Asn Trp Ala Lys Glu Lys Tyr Thr Leu Pro Thr Gin Ala Ala 
200 205 210 

teg get ggg ggt ttt ggg cat gag ctg ttc eaa caa eea etc gga cat 787 
Ser Ala Gly Gly Phe Gly His Glu Leu Phe Gin Gin Pro Leu Gly His 
215 220 225 

ggg ega att cat tgg gea tea aeg gaa gtt gcc act gag ttt ggt gga 835 
Gly Arg lie His Trp Ala Ser Thr Glu Val Ala Thr Glu Phe Gly Gly 
230 235 240 245 

eae ctt gaa ggc gea gtt egt gea gga att cag get gcg ett caa aca 883 
His Leu Glu Gly Ala Val Arg Ala Gly lie Gin Ala Ala Leu Gin Thr 
250 255 260 



gga ttt aat eta aaa tet taaaeetcgt attttcectg ata 
Gly Phe Asn Leu Lys Ser 
265 



924 



<210> 350 

<211> 267 

<212> PRT 

<213> Corynebacterium glutamieum 
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<400> 350 

Met Pro Thr Ala Ser Pro He Tyr Asp Val Val Val Val Gly Ala Gly 
15 10 15 

He Ser Gly Leu He Ala Thr Gin Leu Leu Asp Arg Ala Gly Leu Asn 
20 25 30 

He Lys Cys Phe Glu Ala Cys Ser Arg Val Gly Gly Arg Ala Val Ser 
35 40 45 

Val Gin Gin Ser Asp Leu Phe Leu Asp Leu Gly Ala Thr Trp Phe Trp 
50 55 60 

Leu Asn Glu Pro Leu Val Gin Gin Leu Val Asn Asn Leu Gly Leu Gly 
65 70 75 80 

Thr Phe Pro Gin Ala He Glu Gly Asp Ala Leu Phe Glu Thr Leu Val 
85 90 95 

Asp Ala Pro Ser Arg Leu Arg Gly Asn Pro He Asp Ala Ala Ser Gly 
100 105 110 

Arg Phe Gin Ala Gly Ala Ser Ser Leu Ala Leu Gly Leu Ala Ala Gin 
115 120 125 

Leu Lys Pro Gly Val Leu Glu Leu Gly Asp Pro Val His Ser Leu Ser 
130 135 140 



Glu Glu Asp Gly Glu He Val Val 

145 150 

Ala Lys His Val He He Ala Val 
165 



Lys Ser Ser Lys Gin He Val Arg 
155 160 

Pro Pro Ala Leu Ala Ala Glu Leu 
170 175 



He Gly Phe Thr Leu Asp Leu Pro Ala Asp Val Arg Lys Ala Ala His 
180 185 190 

Pro Gin His He Ala Val Met Asn Trp Ala Lys Glu Lys Tyr Thr Leu 
195 200 205 

Pro Thr Gin Ala Ala Ser Ala Gly Gly Phe Gly His Glu Leu Phe Gin 
210 215 220 

Gin Pro Leu Gly His Gly Arg He His Trp Ala Ser Thr Glu Val Ala 
225 230 235 240 

Thr Glu Phe Gly Gly His Leu Glu Gly Ala Val Arg Ala Gly He Gin 
245 250 255 

Ala Ala Leu Gin Thr Gly Phe Asn Leu Lys Ser 
260 265 



<210> 351 
<211> 636 

<:^12> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 
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<223> RXA02159 
<400> 351 

tgatggacca gcgtccaaag ttttcgatga agcagaaaac cgcctccacg ctcagaaagc 60 

actgctggtg tggctgctgg ccaaccagcc gaggtaagac atg tec ctt ggc tea 115 

Met Ser Leu Gly Ser 
1 5 

acc ccg tea aca ccg gaa aac tta aat ccc gtg act cgc act gca cgc 163 
Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val Thr Arg Thr Ala Arg 
10 15 20 

caa get etc att ttg cag att ttg gae aaa caa aaa gte ace age eag 211 
Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin Lys Val Thr Ser Gin 
25 30 35 

gta caa ctg tct gaa ttg ctg etg gat gaa ggc ate gat ate acc cag 259 
Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly lie Asp lie Thr Gin 
40 45 50 

gee acc ttg tec cga gat etc gat gaa etc ggt gca cgc aag gtt cgc 307 
Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly Ala Arg Lys Val Arg 
55 60 65 

ccc gat ggg gga cgc gee tac tac gcg gte ggc cca gta gat age ate 355 
Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly Pro Val Asp Ser lie 
70 75 80 85 

gee cgc gaa gat etc egg ggt ccg teg gag aag etg cgc cgc atg ett 403 
Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys Leu Arg Arg Met Leu 
90 95 100 

gat gaa ctg etg gtt tct aca gat cat tee ggc aac ate gcg atg ctg 451 
Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly Asn lie Ala Met Leu 
105 110 115 

cgc ace eeg eeg gga get gee cag tac etg gca agt ttc ate gat agg 499 
Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala Ser Phe lie Asp Arg 
120 125 130 

gtg ggg ctg aaa gaa gte gtt ggc acc ate get ggt gat gae acc gtt 547 

135 140 145 

ttc gtt etc gee cgt gat eeg etc aca ggt aaa gaa eta ggt gaa tta 595 
Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys Glu Leu Gly Glu Leu 
150 155 160 165 

etc age ggg cgc ace act taaagcgccc ctagttcaag get 636 
Leu Ser Gly Arg Thr Thr 
170 



<210> 352 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 352 

Met Ser Leu Gly Ser Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val 
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15 10 15 

Thr Arg Thr Ala Arg Gin Ala Leu lie Leu Gin He Leu Asp Lys Gin 
20 25 30 

Lys Val Thr Ser Gin Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly 
35 40 45 

He Asp He Thr Gin Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly 
50 55 60 

Ala Arg Lys Val Arg Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly 
65 70 75 80 

Pro Val Asp Ser He Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys 
85 90 95 

Leu Arg Arg Met Leu Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly 
100 105 110 

Asn He Ala Met Leu Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala 
115 120 125 

Ser Phe He Asp Arg Val Gly Leu Lys Glu Val Val Gly Thr He Ala 
130 135 140 

Gly Asp Asp Thr Val Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys 
145 150 155 160 

Glu Leu Gly Glu Leu Leu Ser Gly Arg Thr Thr 
165 170 



<210> 353 
<211> 414 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXN02154 

<400> 353 

cccagaacct cggcgaagtc agcgacaagc cagtcaaggt gagcttcacc ccagtgcttg 60 

caccgttacc tcgcgaattc tcaccactgc aaccgcacct ttg aaa gaa ggc gtt 115 

Leu Lys Glu Gly Val 
1 5 



acc gca gaa cag get cgc gca gta tat gaa gag ttc tat gca cag gaa 163 

Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu Phe Tyr Ala Gin Glu 

10 15 20 

acc ttc gtg cat gtt ctt cca gaa ggt gca cag cca caa acc caa gca 211 

Thr Phe Val His Val Leu Pro Glu Gly Ala Gin Pro Gin Thr Gin Ala 

25 30 35 

gtt ctt ggc tec aac atg tgc cac gtg cag gta gaa att gat gag gaa 259 

Val Leu Gly Ser Asn Met Cys His Val Gin Val Glu He Asp Glu Glu 

40 45 50 
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gca ggc aaa gtc ctt gtt acc tec gca ate gat aac etc acc aag gga 307 

Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp Asn Leu Thr Lys Gly 

55 60 65 

act gee ggc gee get gtt cag tgc atg aae tta age gtt ggt ttt gat 355 

Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu Ser Val Gly Phe Asp 

70 75 80 85 

gag gca gca ggc ctg cca cag gtc ggc gtc gca cct taaagtagcg 401 

Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala Pro 

90 95 

ccttaaagcg gcg 414 



<210> 354 
<211> 97 

<212> PRT 

<213> Corynebacterium glutaitiicum 
<400> 354 

Leu Lys Glu Gly Val Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu 
15 10 15 

Phe Tyr Ala Gin Glu Thr Phe Val His Val Leu Pro Glu Gly Ala Gin 
20 25 30 

Pro Gin Thr Gin Ala Val Leu Gly Ser Asn Met Cys His Val Gin Val 
35 40 45 

Glu lie Asp Glu Glu Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp 
50 55 60 

Asn Leu Thr Lys Gly Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu 
65 70 75 80 

Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala 
85 90 95 



Pro 



<210> 355 
<211> 1302 
<212> DNA 

<213> Corynebacterium glutamieum 

<220> 
<221> CDS 

<222> (101) . . (1279) 
<223> RXS00147 

<400> 355 

attgcatata atgcaatgaa ttgaataaac 
ttttaaaaag gcagacacac gaaaggcgac 



tacattcagg gttatcaacc agecaattte 60 

aacagtcacc gtg agt aaa gac ace 115 
Val Ser Lys Asp Thr 
1 5 
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atg gca ggc cag ggc ate gtc ggc ate ggc gga ate gac ace cgc gca 

Met Ala Gly Gin Gly He Val Gly He Gly Gly He Asp Thr Arg Ala 

120 125 130 

ctg gtt cgc cac ctg cgc aat gaa ggt tec att gca gcg ggc ate ttc 

Leu Val Arg His Leu Arg Asn Glu Gly Ser He Ala Ala Gly He Phe 

135 140 145 

tec ggc get gac gca cag cgc cca gtt gaa gaa etc gta gag ate gtc 

Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu Leu Val Glu He Val 

150 155 160 165 

aag aat cag cca gca atg acc ggc gca aac etc tec gtt gag gtc tct 

Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu Ser Val Glu Val Ser 

170 175 180 

get gat gaa acc tac gtc ate gaa get gaa ggc gaa gag cgc cac acc 

Ala Asp Glu Thr Tyr Val He Glu Ala Glu Gly Glu Glu Arg His Thr 

185 190 195 

gtc gtg gee tac gac ctg ggc att aag eaa aac acc cca cgt cgt ttc 
Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn Thr Pro Arg Arg Phe 

200 205 210 



gag gat ate aag cag tac aac cca tea ggc gtg ttc ate tec aac ggc 
Glu Asp He Lys Gin Tyr Asn Pro Ser Gly Val Phe He Ser Asn Gly 
230 235 240 245 

cct ggc gat ect gca gca gca gac gtc atg gtt gat ate gtc cgc gaa 



acc acc tac cag gga gtc acc gag ate gga tec gtt ceg gca tac ctg 163 
Thr Thr Tyr Gin Gly Val Thr Glu He Gly Ser Val Pro Ala Tyr Leu 
10 15 20 

gtt ctt gca gac gga cgt acc ttc acc gga ttt ggc ttt gga get ate 211 
Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe Gly Phe Gly Ala lie 
25 30 35 

ggc acc acc ctt ggt gag gca gtg ttc act ace gee atg acc ggt tac 259 
Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr Ala Met Thr Gly Tyr 
40 45 50 

caa gaa acc atg acc gat cct tec tat cac cgc cag att gtt gtg get 307 
Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg Gin He Val Val Ala 
55 60 65 

acc gca cca cag ate ggc aac acc ggc tgg aac gat gag gac aac gag 355 
Thr Ala Pro Gin He Gly Asn Thr Gly Trp Asn Asp Glu Asp Asn Glu 
70 75 80 85 

tec cgc gac ggc aag att tgg gtt gca ggc ctt gtt ate cgc gac etc 403 
Ser Arg Asp Gly Lys He Trp Val Ala Gly Leu Val He Arg Asp Leu 
90 95 100 

gca gca cgt gtg tec aac tgg cgc gee acc acc tec ttg cag cag gaa 451 
Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr Ser Leu Gin Gin Glu 
105 110 115 



499 



547 



595 



643 



691 



739 



tct gca cgc ggt gtt cgc acc gtc ate gtg cct get gaa acc cca ttc 787 
Ser Ala Arg Gly Val Arg Thr Val He Val Pro Ala Glu Thr Pro Phe 
215 220 225 



835 



883 



527 



wo 01/00843 



PCT/lBiH)/(t0923 



Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val Asp lie Val Arg Glu 
250 255 260 

gtt ctt gaa gcc gac att cca ttc ttt ggc ate tgc ttc ggc aac cag 931 
Val Leu Glu Ala Asp lie Pro Phe Phe Gly lie Cys Phe Gly Asn Gin 
265 270 275 

att ctt ggc cgc gca ttc ggc atg gag acc tac aag ctg aag ttc ggc 979 
lie Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr Lys Leu Lys Phe Gly 
280 285 290 

cac cgc ggc ate aac gtt cca gtg aag aac cac ate acc ggc aag ate 
1027 

His Arg Gly lie Asn Val Pro Val Lys Asn His He Thr Gly Lys He 
295 300 305 

gac ate ace gee cag aac cac ggc ttc gca etc aag ggt gaa gca ggc 
1075 

Asp He Thr Ala Gin Asn His Gly Phe Ala Leu Lys Gly Glu Ala Gly 
310 315 320 325 

cag gaa ttc gag acc gat ttc ggc act gca att gtc acc cac ace tgc 
1123 

Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala He Val Thr His Thr Cys 
330 335 340 

etc aac gac ggc gtc gtt gaa ggt att gcg ctg aag tec gga cgc gca 
1171 

Leu Asn Asp Gly Val Val Glu Gly He Ala Leu Lys Ser Gly Arg Ala 
345 350 355 

tac tec gtt cag tac cac cca gag gcc get gee ggc cca aat gat gca 
1219 

Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala Gly Pro Asn Asp Ala 
360 365 370 

age ccc ctg ttt gac cag ttt gtt gag ctg atg gat gca gac get cag 
1267 

Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met Asp Ala Asp Ala Gin 
375 380 385 

aag aaa ggc gca taaataaeat gecaaagegt tea 
13QC 

Lys Lys Gly Ala 
390 



<210> 356 
<211> 393 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 356 

Val Ser Lys Asp Thr Thr Thr Tyr Gin Gly Val Thr Glu He Gly Ser 
15 10 15 

Val Pro Ala Tyr Leu Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe 
20 25 30 

Gly Phe Gly Ala He Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr 
35 40 45 
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Ala Met Thr Gly Tyr Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg 
50 55 60 

Gin He Val Val Ala Thr Ala Pro Gin He Gly Asn Thr Gly Trp Asn 
65 70 75 80 

Asp Glu Asp Asn Glu Ser Arg Asp Gly Lys He Trp Val Ala Gly Leu 
85 90 95 

Val He Arg Asp Leu Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr 
100 105 110 

Ser Leu Gin Gin Glu Met Ala Gly Gin Gly He Val Gly He Gly Gly 
115 120 125 

He Asp Thr Arg Ala Leu Val Arg His Leu Arg Asn Glu Gly Ser He 
130 135 140 

Ala Ala Gly He Phe Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu 
145 150 155 160 

Leu Val Glu He Val Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu 
165 170 175 

Ser Val Glu Val Ser Ala Asp Glu Thr Tyr Val He Glu Ala Glu Gly 
180 185 190 

Glu Glu Arg His Thr Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn 
195 200 205 

Thr Pro Arg Arg Phe Ser Ala Arg Gly Val Arg Thr Val He Val Pro 
210 215 220 

Ala Glu Thr Pro Phe Glu Asp He Lys Gin Tyr Asn Pro Ser Gly Val 
225 230 235 240 

Phe He Ser Asn Gly Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val 
245 250 255 

Asp He Val Arg Glu Val Leu Glu Ala Asp He Pro Phe Phe Gly He 
260 265 270 

Cys Phe Gly Asn Gin He Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr 
275 280 285 

Lys Leu Lys Phe Gly His Arg Gly He Asn Val Pro Val Lys Asn His 
290 295 300 

He Thr Gly Lys He Asp He Thr Ala Gin Asn His Gly Phe Ala Leu 
305 310 315 320 

Lys Gly Glu Ala Gly Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala He 
325 330 335 

Val Thr His Thr Cys Leu Asn Asp Gly Val Val Glu Gly He Ala Leu 
340 345 350 

Lys Ser Gly Arg Ala Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala 
355 360 365 
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Gly Pro Asn Asp Ala Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met 
370 375 380 

Asp Ala Asp Ala Gin Lys Lys Gly Ala 
385 390 



<210> 357 

<211> 924 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXS00905 

<400> 357 

cgctgcccct ctatgctgct cctagttacc cctgcacaaa tagcggtttt tctcacgcat 60 

tctgcatcga gtcgggtcga cgtatataag gtggaaaggc atg acc caa ttc gaa 115 

Met Thr Gin Phe Glu 
1 5 

aac gcg caa gta ctt aaa gag aac ate gaa aac caa cgc gag cag ate 163 
Asn Ala Gin Val Leu Lys Glu Asn lie Glu Asn Gin Arg Glu Gin lie 
10 15 20 

ttt acc cag ttg aaa gaa att gtg tct ttc aac tec gtg cac age gat 211 
Phe Thr Gin Leu Lys Glu lie Val Ser Phe Asn Ser Val His Ser Asp 
25 30 35 

cca aac eta ctg gag gac tac gcc ggc gcg aaa gaa tgg gta aaa gaa 259 
Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys Glu Trp Val Lys Glu 
40 45 50 

aca ctg acc aac gea ggt etc acc gte age gaa ttc get gcc gaa gat 307 
Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu Phe Ala Ala Glu Asp 
55 60 65 

gga acc acc aac ttc ate ggc acc cgc aag ggc tec gaa ggt gca cca 355 
Gly Thr Thr Asn Phe lie Gly Thr Arg Lys Gly Ser Glu Gly Ala Pro 

°" 

aag gta ctg ctg tac age cac ttc gac gtt gte cca tec ggc cet ttg 403 
Lys Val Leu Leu Tyr Ser His Phe Asp Val Val Pro Ser Gly Pro Leu 
90 95 100 

gat etc tgg gac acc aat cet ttt gaa etc acc gag cgc gac get ggc 451 
Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr Glu Arg Asp Ala Gly 
105 110 115 

cac ggc ace cgc tgg tac ggc cgc ggc gee get gac tge aag ggc aac 499 
His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala Asp Cys Lys Gly Asn 
120 125 130 

ctg gte atg cac etc gca gca ctg cgc gcc gte gaa gee age ggc gac 547 
Leu Val Met His Leu Ala Ala Leu Arg Ala Val Glu Ala Ser Gly Asp 
135 140 145 

acc aca etc aac etc acc tac gtg gte gag ggc tee gag gaa atg gga 595 
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Thr Thr Leu Asn Leu Thr Tyr Val Val Glu Gly Ser Glu Glu Met Gly 
150 155 160 165 

ggc gga gcg etc age gcg etc ate aag gac aag cet gag ctt ttc gac 643 
Gly Gly Ala Leu Ser Ala Leu He Lys Asp Lys Pro Glu Leu Phe Asp 
170 175 180 

gca gat gtc ate ttg att gca gac age gga aac get tee gtg gge ace 691 
Ala Asp Val He Leu He Ala Asp Ser Gly Asn Ala Ser Val Gly Thr 
185 190 195 

cca ace ttg ace act ace ctg cgc ggt ggc gga cag gtc acc gtc ace 739 
Pro Thr Leu Thr Thr Thr Leu Arg Gly Gly Gly Gin Val Thr Val Thr 
200 205 210 

gtg gac acc ctt gaa gge get gtt cac tec ggc cag aac ggt ggc get 787 
Val Asp Thr Leu Glu Gly Ala Val His Ser Gly Gin Asn Gly Gly Ala 
215 220 225 

gee cca gat get gtt get get etc gtg cgc gtt ctg gat act ttg cgc 835 
Ala Pro Asp Ala Val Ala Ala Leu Val Arg Val Leu Asp Thr Leu Arg 
230 235 240 245 

gat gaa cac gga cgc acc gtt ate gac ggc tgt caa cac cac cgc aaa 883 
Asp Glu His Gly Arg Thr Val He Asp Gly Cys Gin His His Arg Lys 
250 255 260 

ctg gaa ggg ega gee tta tgatccagag actttcegca gcg 924 
Leu Glu Gly Arg Ala Leu 
265 



<210> 358 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Met Thr Gin Phe Glu Asn Ala Gin Val Leu Lys Glu Asn He Glu Asn 
15 10 15 

Gin Arg Glu Gin He Phe Thr Gin Leu Lys Glu He Val Ser Phe Asn 
20 25 30 

Ser Val His Ser Asp Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys 
35 40 45 

Glu Trp Val Lys Glu Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu 
50 55 60 

Phe Ala Ala Glu Asp Gly Thr Thr Asn Phe He Gly Thr Arg Lys Gly 
65 70 75 80 

Ser Glu Gly Ala Pro Lys Val Leu Leu Tyr Ser His Phe Asp Val Val 
85 90 95 

Pro Ser Gly Pro Leu Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr 
100 105 110 

Glu Arg Asp Ala Gly His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala 
115 120 125 
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Asp Cys Lys Gly 
130 

Glu Ala Ser Gly 
145 

Ser Glu Glu Met 



Pro Glu Leu Phe 
180 

Ala Ser Val Gly 
195 

Gin Val Thr Val 
210 

Gin Asn Gly Gly 
225 

Leu Asp Thr Leu 



Gin His His Arg 
260 



Asn Leu Val Met 
135 

A.sp Thr Thr Leu 
150 

Gly Gly Gly Ala 
165 

Asp Ala Asp Val 



Thr Pro Thr Leu 

200 

Thr Val Asp Thr 
215 

Ala Ala Pro Asp 
230 

Arg Asp Glu His 
245 

Lys Leu Glu Gly 



His Leu Ala Ala 
140 

Asn Leu Thr Tyr 
155 

Leu Ser Ala Leu 
170 

lie Leu lie Ala 
185 

Thr Thr Thr Leu 



Leu Glu Gly Ala 
220 

Ala Val Ala Ala 
235 

Gly Arg Thr Val 
250 

Arg Ala Leu 
265 



Leu Arg Ala Val 



Val Val Glu Gly 
160 

lie Lys Asp Lys 
175 

Asp Ser Gly Asn 
190 

Arg Gly Gly Gly 

205 

Val His Ser Gly 



Leu Val Arg Val 
240 

lie Asp Gly Cys 
255 



<210> 359 
<211> 627 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) , . (604) 

<223> RXS00906 

<400> 359 

accgtggaca cccttgaagg cgctgttcac tccggccaga acggtggcgc tgccccagat 60 

g-^^g^^g-^r ^^^^^^^^^^ r^r.*-^r^^r^rt=.t- ^ r 1- 1- rr r, ^ ^ rt ^ r> ^ n rr rr^n nn^ 

Met Asn Thr Asp Ala 
1 5 

ccg tta teg acg get gtc aac ace aec gca aac tgg aag ggc gag cct 163 
Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn Trp Lys Gly Glu Pro 
10 15 20 

tat gat cca gag act ttc cgc age gat gee ggc ate etc gac ggt gta 211 
Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly lie Leu Asp Gly Val 
25 30 35 

gac ate atg ggc gac ggc gac aac cca gca age atg ctg tgg tec agg 259 
Asp lie Met Gly Asp Gly Asp Asn Pro Ala Ser Met Leu Trp Ser Arg 
40 45 50 

cct gca ate tee ate aec gga tte act tec aec eea gtg gca gaa gca 307 
Pro Ala lie Ser lie Thr Gly Phe Thr Ser Thr Pro Val Ala Glu Ala 
55 60 65 
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etc aac gca gtg ccc gca acg gcg tec gcc aag eta aac ctt cgc gtg 355 

Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys Leu Asn Leu Arg Val 
70 75 80 85 

cca gca ggc ctg gaa gca aac gat gtg gcc gag aag ctg aag cag cac 403 

Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu Lys Leu Lys Gin His 
90 95 100 

ctg ate aat cac aca cct tgg ggc gca aag ate acg gtg gag ate gat 451 

Leu lie Asn His Thr Pro Trp Gly Ala Lys lie Thr Val Glu lie Asp 
105 110 115 

gae att aac caa eeg tte tee ace gat att ace ggc cct gca atg tee 499 

Asp He Asn Gin Pro Phe Ser Thr Asp He Thr Gly Pro Ala Met Ser 

120 125 130 

ace ctg gcg tee tgc ctg age get gcg tae gag ggc aag gat ctt gte 547 

Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu Gly Lys Asp Leu Val 

135 140 145 

acc gaa ggc age ggc gga tec att cca ctg tgt ace gaa ctg att gag 595 

Thr Glu Gly Ser Gly Gly Ser He Pro Leu Cys Thr Glu Leu He Glu 
150 155 160 165 

gte aac cca taagcagaat tggcactcta egg 627 
Val Asn Pro 



<210> 360 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 360 

Met Asn Thr Asp Ala Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn 
15 10 15 

Trp Lys Gly Glu Pro Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly 
20 25 30 

He Leu Asp Gly Val Asp He Met Gly Asp Gly Asp Asn Pro Ala Ser 
35 40 45 

Met Leu Trp Ser Arg Pro Ala He Ser He Thr Gly Phe Thr Ser Thr 
50 55 60 

Pro Val Ala Glu Ala Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys 
65 70 75 80 

Leu Asn Leu Arg Val Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu 
85 90 95 

Lys Leu Lys Gin His Leu He Asn His Thr Pro Trp Gly Ala Lys He 
100 105 110 

Thr Val Glu He Asp Asp He Asn Gin Pro Phe Ser Thr Asp He Thr 
115 120 125 

Gly Pro Ala Met Ser Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu 
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130 135 140 

Gly Lys Asp Leu Val Thr Glu Gly Ser Gly Gly Ser lie Pro Leu Cys 
145 150 155 160 

Thr Glu Leu lie Glu Val Asn Pro 
165 



<210> 361 

<211> 246 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (223) 

<223> RXS00907 

<400> 361 

cctgagcgct gcgtacgagg gcaaggatct tgtcaccgaa ggcagcggcg gatccattcc 60 



actgtgtacc gaactgattg aggtcaaccc ataagcagaa ttg gca etc tac ggt 

Leu Ala Leu Tyr Gly 
1 5 



115 



gtg gaa gaa ccc etc ace gtt ate cae tec get aat gaa tet gtt gac 
Val Glu Glu Pro Leu Thr Val lie His Ser Ala Asn Glu Ser Val Asp 
10 15 20 



163 



ccc aat gag att cgc gat ate gee acc gca gaa gca ttg ttc ctg etc 
Pro Asn Glu lie Arg Asp lie Ala Thr Ala Glu Ala Leu Phe Leu Leu 
25 30 35 



211 



aac tac acc aag tagacccaaa agcaggcgtt aac 
Asn Tyr Thr Lys 
40 



246 



<210> 362 
<211> 41 
<212> PRT 

<213> Corx/nebacter-ium n^ut^minMm 
<400> 362 

Leu Ala Leu Tyr Gly Val Glu Glu Pro Leu Thr Val lie His Ser Ala 
15 10 15 

Asn Glu Ser Val Asp Pro Asn Glu lie Arg Asp lie Ala Thr Ala Glu 
20 25 30 

Ala Leu Phe Leu Leu Asn Tyr Thr Lys 
35 40 



<210> 363 
<211> 1281 
<'^12> DNA 

<.113> Corynebacteriuin glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1258) 
<223> RXS02001 

<400> 363 

gcggtttcgt catggataag gactgtgttc gggaccattg cgatactcgt gtcaaaaggc 60 

gatagtccag catagaccgt gctttatcga aggtgaaccc atg ccc gtt ate aat 115 

Met Pro Val lie Asn 
1 5 

agt ate gee agt ttt tec gac gag atg ace cgc tgg egg cgt eac etg 163 

Ser He Ala Ser Phe Ser Asp Glu Met Thr Arg Trp Arg Arg His Leu 
10 15 20 

eat caa aac cee gaa ate age ttt gat tgt gtg gaa act geg gee tte 211 
His Gin Asn Pro Glu He Ser Phe Asp Cys Val Glu Thr Ala Ala Phe 
25 30 35 

gtg gee gag cag etg cge age tte ggg gtg gat gaa att eac aee gge 259 
Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp Glu He His Thr Gly 
40 45 50 

ate gcg aaa ace ggt ate ate gee etg att cac ggg cge gag get gge 307 
He Ala Lys Thr Gly He He Ala Leu He His Gly Arg Glu Ala Gly 
55 60 65 

ccc gtc gtc gge etg cge gcc gat atg gac gcg etg ccg etg acc gag 355 
Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala Leu Pro Leu Thr Glu 
70 75 80 85 

att ace gge gtc gac tat gee teg aee acc ccc gga aaa atg cac gee 403 
He Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro Gly Lys Met His Ala 
90 95 100 

tgc gge cac gac gge cac acg ace atg etg etg gge gee gee aaa tat 451 
Cys Gly His Asp Gly His Thr Thr Met Leu Leu Gly Ala Ala Lys Tyr 
105 110 115 

etg gcc gag acg cgc aat tte gca ggt acc gtc gcg etg ate tte cag 499 
Leu Ala Glu Thr Arg Asn Phe Ala Gly Thr Val Ala Leu He Phe Gin 
120 125 130 

ect geg gaa gaa aac gge gge gge geg gge gtt atg gtc gat gaa gge 547 
Pro Ala Glu Glu Asn Gly Gly Gly Ala Gly Val Met Val Asp Glu Gly 
135 140 145 

gtc etc gac cgc ttt gcc ate gcc gaa gtc tac gcc etg cac aac cag 595 
Val Leu Asp Arg Phe Ala He Ala Glu Val Tyr Ala Leu His Asn Gin 
150 155 160 165 

ccc gge etg ccg ett gge eat ttt atg acg aca gcc gge ccg ate atg 643 
Pro Gly Leu Pro Leu Gly His Phe Met Thr Thr Ala Gly Pro He Met 
170 175 180 

gee get gtc gac acg tte gac ate aac att acc gga cgc gge gge cac 691 
Ala Ala Val Asp Thr Phe Asp He Asn He Thr Gly Arg Gly Gly His 
185 190 195 

ggt gcc aaa ccg cac caa acc cgc gac ccc ate gtc gca gcc gtc gga 739 
Gly Ala Lys Pro His Gin Thr Arg Asp Pro He Val Ala Ala Val Gly 
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200 205 210 

att gtc caa gcg ttt caa acg ata gtc age egg aat cac aat ccg gtc 787 
lie Val Gin Ala Phe Gin Thr lie Val Ser Arg Asn His Asn Pro Val 
215 220 225 

gag gac ctt gtc gtg teg gtc acg caa ate cac acc ggc age gcc gat 835 
Glu Asp Leu Val Val Ser Val Thr Gin lie His Thr Gly Ser Ala Asp 
230 235 240 245 

aat ate ate ccc gaa acc gcc tat ate aac ggc act gtc cgc acc ttc 883 
Asn lie lie Pro Glu Thr Ala Tyr lie Asn Gly Thr Val Arg Thr Phe 
250 255 260 

aac aaa gac gtg cag gcc atg gtc ate acg egg atg gaa gaa ate gtc 931 
Asn Lys Asp Val Gin Ala Met Val lie Thr Arg Met Glu Glu lie Val 
265 270 275 

gcg ggc caa get gca gcc tat ggg gtc gag gcg acg ctg ace tac aac 979 
Ala Gly Gin Ala Ala Ala Tyr Gly Val Glu Ala Thr Leu Thr Tyr Asn 
280 285 290 

cgc aac tat ccc gcc acc att aac gac gcc gcc aaa gcc gcc ate get 
1027 

Arg Asn Tyr Pro Ala Thr lie Asn Asp Ala Ala Lys Ala Ala lie Ala 
295 300 305 

gcc gaa gtc gcg ggc gag gtc ggc etc ggg gtc aac ccg aac ggc teg 
1075 

Ala Glu Val Ala Gly Glu Val Gly Leu Gly Val Asn Pro Asn Gly Ser 

310 315 320 325 

cgc ggg atg ggg gcc gag gat ttc teg tat ttc etc gaa aag cgc ccg 
1123 

Arg Gly Met Gly Ala Glu Asp Phe Ser Tyr Phe Leu Glu Lys Arg Pro 
330 335 340 

ggt gcc tac ctg ttc gtc ggt aat ggc gac age gcg ggc ctt cac aac 
1171 

Gly Ala Tyr Leu Phe Val Gly Asn Gly Asp Ser Ala Gly Leu His Asn 
345 350 355 



gng gnn grg car Mr ggr gri trq 



1219 

Pro Ala Tyr Asn Phe Asn Asp Glu Ala Ala Pro Tyr Gly Ala Ser Phe 
360 365 370 

ttg gcc cgc atg gca gaa cgc ccc ttg ccg tta aag ggc tgatccatgg 
1268 

Leu Ala Arg Met Ala Glu Arg Pro Leu Pro Leu Lys Gly 
375 380 385 

cgctcgaaga tgc 
1281 



<210> 364 
<211> 386 
<212> PRT 

<213> Corynebacter ium glutamieum 
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<400> 364 

Ket Pro Val He Asn Ser He Ala Ser Phe Ser Asp Glu Met Thr Arg 
15 10 15 

Trp Arg Arg His Leu His Gin Asn Pro Glu He Ser Phe Asp Cys Val 
20 25 30 

Glu Thr Ala Ala Phe Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp 
35 40 45 

Glu He His Thr Gly He Ala Lys Thr Gly He He Ala Leu He His 
50 55 60 

Gly Arg Glu Ala Gly Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala 
65 70 75 80 

Leu Pro Leu Thr Glu He Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro 
85 90 95 

Gly Lys Met His Ala Cys Gly His Asp Gly His Thr Thr Met Leu Leu 
100 105 110 

Gly Ala Ala Lys Tyr Leu Ala Glu Thr Arg Asn Phe Ala Gly Thr Val 
115 120 125 

Ala Leu He Phe Gin Pro Ala Glu Glu Asn Gly Gly Gly Ala Gly Val 
130 135 140 

Met Val Asp Glu Gly Val Leu Asp Arg Phe Ala He Ala Glu Val Tyr 
145 150 155 160 

Ala Leu His Asn Gin Pro Gly Leu Pro Leu Gly His Phe Met Thr Thr 
165 170 175 

Ala Gly Pro He Met Ala Ala Val Asp Thr Phe Asp He Asn He Thr 
180 185 190 

Gly Arg Gly Gly His Gly Ala Lys Pro His Gin Thr Arg Asp Pro He 
195 200 205 

Val Ala Ala Val Gly He Val Gin Ala Phe Gin Thr He Val Ser Arg 
210 215 220 

Asn His Asn Pro Val Glu Asp Leu Val Val Ser Val Thr Gin He His 
225 7^0 235 240 

i 

Thr Gly Ser Ala Asp Asu ii.e He Pro Glu Thr Ala Tyr He Asn Gly 
245 250 255 

Thr Val Arg Thr Phe Asn Lys Asp Val Gin Ala Met Val He Thr Arg 
260 265 270 

Met Glu Glu He Val Ala Gly Gin Ala Ala Ala Tyr Gly Val Glu Ala 
275 280 285 

Thr Leu Thr Tyr Asn Arg Asn Tyr Pro Ala Thr He Asn Asp Ala Ala 
290 295 300 



Lys Ala Ala He Ala Ala Glu Val Ala Gly Glu Val Gly Leu Gly Val 
305 310 315 320 
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Asn Pro Asn Gly 



Leu Glu Lys Arg 
340 

Ala Gly Leu His 
355 

Tyr Gly Ala Ser 
370 

Lys Gly 
385 



Ser Arg Gly Met 
325 

Pro Gly Ala Tyr 



Asn Pro Ala Tyr 
360 

Phe Leu Ala Arg 
375 



Gly Ala Glu Asp 
330 

Leu Phe Val Gly 
345 

Asn Phe Asn Asp 



Met Ala Glu Arg 
380 



Phe Ser Tyr Phe 
335 

Asn Gly Asp Ser 

350 

Glu Ala Ala Pro 
365 

Pro Leu Pro Leu 



<210> 365 
<211> 1386 

<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXS02101 

<400> 365 

gccatggaat gctccgttga acgcaacagc cttaaataca atcccctcct ataagccaag 60 

agttttagtg tcgctgcgca ggtactctac tatctaatcc atg age cgc att tea 115 

Met Ser Arg lie Ser 
1 5 

gaa ctt eta aac aat eat ggt gtt gat etg teg tgg eaa gag gee gea 163 
Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser Trp Gin Glu Ala Ala 
10 15 20 

tat cag gat tte cac gaa cat cct gag etc tec ggc ttc gaa tea gag 211 
Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser Gly Phe Glu Ser Glu 
25 30 35 

aec gea gat cge att eag aaa tac etc gag cgt ttt gat tgt gag gtg 259 
■ •■ ' 1 ^ J '''J'" "^j"" ^ -^'^ ""^1 ^-^r ^Y^ '^'^'^ ^^^^ 

40 45 50 

att eea aat gtt gge ggt tae ggc att etg gee gtg tte ega aat ggg 307 
lie Pro Asn Val Gly Gly Tyr Gly lie Leu Ala Val Phe Arg Asn Gly 
55 60 65 

teg aea gat cct ggt gee cct gtt gcg tta atg cgc gea gat ttc gat 355 
Ser Thr Asp Pro Gly Ala Pro Val Ala Leu Met Arg Ala Asp Phe Asp 
70 75 80 85 

gge ett eee gte aag gaa ate aec gga gtt ccg ttt get tec act cgt 403 
Gly Leu Pro Val Lys Glu lie Thr Gly Val Pro Phe Ala Ser Thr Arg 
90 95 100 

atg cgt ccg cat gat ggg gea aat gte eat gte atg cac gea tgc ggc 451 
Met Arg Pro His Asp Gly Ala Asn Val His Val Met His Ala Cys Gly 
105 110 115 
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cac gat gtc cac gtc acc gcg ctg ctt got gcg tgt gcc att tta gat 499 
His Asp Val His Val Thr Ala Leu Leu Gly Ala Cys Ala lie Leu Asp 
120 125 130 

gag cgt cgc gat gca tgg gaa ggc acg ttc ate gcg ttg ttc cag cca 547 
Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe lie Ala Leu Phe Gin Pro 
135 140 145 

teg gag gaa aac tec caa ggc get aac aag atg gtc gcc ggc ggt tta 595 
Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met Val Ala Gly Gly Leu 
150 155 160 165 

gtt gat ctg ate cca cgc cct gat gtg tgc ttt ggc cag cat gta gtc 643 
Val Asp Leu He Pro Arg Pro Asp Val Cys Phe Gly Gin His Val Val 
170 175 180 

ccc ggt get gca gga acc gtg atg age atg cct ggc ggt get etc get 691 
Pro Gly Ala Ala Gly Thr Val Met Ser Met Pro Gly Gly Ala Leu Ala 
185 190 195 

gcc tgc gat tec att gaa ate cgc att cag ggt cgc age gcc cat ggt 739 
Ala Cys Asp Ser He Glu He Arg He Gin Gly Arg Ser Ala His Gly 
200 205 210 

tec atg cct cat aat tec ate gat ccc act tat gtt gca gcg atg att 787 
Ser Met Pro His Asn Ser He Asp Pro Thr Tyr Val Ala Ala Met He 
215 220 225 

gtc gtg cga etc caa gga ate gtg ggc cgc gag gtt tct cca gag gat 835 
Val Val Arg Leu Gin Gly He Val Gly Arg Glu Val Ser Pro Glu Asp 
230 235 240 245 

ttc gcc gtt att tct gtg ggc acc etc cag teg ggc aac acc aac aac 883 
Phe Ala Val He Ser Val Gly Thr Leu Gin Ser Gly Asn Thr Asn Asn 
250 255 260 

acc att cca gca agt get cgt ttg gtg ttg aac tgc cgt ttc tac aac 931 
Thr He Pro Ala Ser Ala Arg Leu Val Leu Asn Cys Arg Phe Tyr Asn 
265 270 275 

gac aaa gtc aag cac aag gtc tac cga gcc ate gaa cgt gtt gtc cgt 979 
Asp Lys Val Lys His Lys Val Tyr Arg Ala He Glu Arg Val Val Arg 
280 285 290 

ggt gaa tgc ctt get tec ggt att gag gaa gaa cct gtc att gag tac 

1027 

Gly Glu Cys Leu Ala Ser Gly He Glu Glu Glu Pro Val He Glu Tyr 

295 300 305 

ttc gee cac ggt gat etc acc aac aac acc cct gtt gtc ttc gat act 
1075 

Phe Ala His Gly Asp Leu Thr Asn Asn Thr Pro Val Val Phe Asp Thr 

310 315 320 325 

gtg cgc cct gtc ttc gac gat gtt ttc ggc gag gat tct att gac get 
1123 

Val Arg Pro Val Phe Asp Asp Val Phe Gly Glu Asp Ser He Asp Ala 
330 335 340 

tac egg tgg act gcg teg gag gat ttc ccc tec att cct aag gca ttc 
1171 
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Tyr Arg Trp Thr Ala Ser Glu Asp Phe Pro Ser lie Pro Lys Ala Phe 
345 350 355 

aac age cct tac ctg tac tgg acg att ggt gtc acg ccg cgc gat cag 
1219 

Asn Ser Pro Tyr Leu Tyr Trp Thr lie Gly Val Thr Pro Arg Asp Gin 
360 365 370 

tgg aca gaa gcc gta gaa aga gac cgc gtg gca teg gat gtg cca gcc 
1267 

Trp Thr Glu Ala Val Glu Arg Asp Arg Val Ala Ser Asp Val Pro Ala 
375 380 385 

aat cac atg gga gat ttc etc cct gat tat gcg ccg acg atg tec get 
1315 

Asn His Met Gly Asp Phe Leu Pro Asp Tyr Ala Pro Thr Met Ser Ala 
390 395 400 405 

gcc ace cgc gca gcc gca gcc gcg ctg ctg ace tac ttg gga act aac 
1363 

Ala Thr Arg Ala Ala Ala Ala Ala Leu Leu Thr Tyr Leu Gly Thr Asn 
410 415 420 

taatcatcta gttttctgeg acg 
1386 



<210> 366 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Met Ser Arg lie Ser Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser 
15 10 15 

Trp Gin Glu Ala Ala Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser 
20 25 30 

Gly Phe Glu Ser Glu Thr Ala Asp Arg lie Gin Lys Tyr Leu Glu Arg 
35 40 45 

Phe Asp Cys Glu Val lie Pro Asn Val Gly Gly Tyr Glv lie Leu Ala 
to 55 60 

Val Phe Arg Asn Gly Ser Thr Asp Pro Gly Ala Pro Val Ala Leu Met 
65 70 75 80 

Arg Ala Asp Phe Asp Gly Leu Pro Val Lys Glu lie Thr Gly Val Pro 
85 90 95 

Phe Ala Ser Thr Arg Met Arg Pro His Asp Gly Ala Asn Val His Val 
100 105 110 

Met His Ala Cys Gly His Asp Val His Val Thr Ala Leu Leu Gly Ala 
115 120 125 

Cys Ala lie Leu Asp Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe lie 
130 135 140 

Ala Leu Phe Gin Pro Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met 
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145 150 155 160 

Val Ala Gly Gly Leu Val Asp Leu He Pro Arg Pro Asp Val Cys Phe 
165 170 175 

Gly Gin His Val Val Pro Gly Ala Ala Gly Thr Val Met Ser Met Pro 
180 185 190 

Gly Gly Ala Leu Ala Ala Cys Asp Ser He Glu He Arg He Gin Gly 
195 200 205 

Arg Ser Ala His Gly Ser Met Pro His Asn Ser He Asp Pro Thr Tyr 
210 215 220 

Val Ala Ala Met He Val Val Arg Leu Gin Gly He Val Gly Arg Glu 
225 230 235 240 

Val Ser Pro Glu Asp Phe Ala Val He Ser Val Gly Thr Leu Gin Ser 
245 250 255 

Gly Asn Thr Asn Asn Thr He Pro Ala Ser Ala Arg Leu Val Leu Asn 
260 265 270 

Cys Arg Phe Tyr Asn Asp Lys Val Lys His Lys Val Tyr Arg Ala He 
275 280 285 

Glu Arg Val Val Arg Gly Glu Cys Leu Ala Ser Gly He Glu Glu Glu 
290 295 300 

Pro Val He Glu Tyr Phe Ala His Gly Asp Leu Thr Asn Asn Thr Pro 
305 310 315 320 

Val Val Phe Asp Thr Val Arg Pro Val Phe Asp Asp Val Phe Gly Glu 
325 330 335 

Asp Ser He Asp Ala Tyr Arg Trp Thr Ala Ser Glu Asp Phe Pro Ser 
340 345 350 

He Pro Lys Ala Phe Asn Ser Pro Tyr Leu Tyr Trp Thr He Gly Val 
355 360 365 

Thr Pro Arg Asp Gin Trp Thr Glu Ala Val Glu Arg Asp Arg Val Ala 
370 375 380 

Ser Asp Val Pro Ala Asn His Met Gly Asp Phe Leu Pro Asp Tyr Ala 
385 390 395 400 

Pro Thr Met Ser Ala Ala Thr Arg Ala Ala Ala Ala Ala Leu Leu Thr 
405 410 415 

Tyr Leu Gly Thr Asn 
420 



<210> 367 
<211> 3462 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (3439) 
<223> RXS02234 

<400> 367 

acccagaggc cgctgccggc ccaaatgatg caagccccct gtttgaccag tttgttgagc 60 

tgatggatgc agacgctcag aagaaaggcg cataaataac atg cca aag cgt tea 115 

Met Pro Lys Arg Ser 
1 5 

gat att aac cac gtc etc gtc ate ggt tec gge cce ate gtc att ggc 163 
Asp lie Asn His Val Leu Val lie Gly Ser Gly Pro lie Val lie Gly 
10 15 20 

cag gca tgt gaa ttc gac tac tec ggc acc cag get tgc cgc gtg ctg 211 
Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin Ala Cys Arg Val Leu 
25 30 35 

aag gaa gag gga ctg cgc gtc acc etc ate aac tec aac cca gca aeg 259 
Lys Glu Glu Gly Leu Arg Val Thr Leu lie Asn Ser Asn Pro Ala Thr 
40 45 50 

ate atg acc gac cca gaa atg get gac cac acc tac gtg gag cca ate 307 
lie Met Thr Asp Pro Glu Met Ala Asp His Thr Tyr Val Glu Pro lie 
55 60 65 

gag eeg gaa tac ate gac aag att ttc get aag gaa ate gag cag ggc 355 
Glu Pro Glu Tyr lie Asp Lys lie Phe Ala Lys Glu lie Glu Gin Gly 
70 75 80 85 

cac cca ate gac gee gtc ctg gca acc ctt ggt ggc cag act gca ctt 403 
His Pro lie Asp Ala Val Leu Ala Thr Leu Gly Gly Gin Thr Ala Leu 
90 95 100 

aac gca get ate cag ctg gat cgc etc ggc ate ctg gaa aag tac ggc 451 
Asn Ala Ala lie Gin Leu Asp Arg Leu Gly lie Leu Glu Lys Tyr Gly 
105 110 115 

gtt gaa etc ate ggt gca gac ate gat gee att gag cgc gge gaa gat 499 
Val Glu Leu lie Gly Ala Asp lie Asp Ala lie Glu Arg Gly Glu Asp 
120 125 130 

Arg Gin Lys Phe Lys Asp lie Val Thr Thr lie Gly Gly Glu Ser Ala 
135 140 145 

cgt tee cgc gtc tgc cac aac atg gaa gaa gtc cac gag act gtc gca 595 
Arg Ser Arg Val Cys His Asn Met Glu Glu Val His Glu Thr Val Ala 
150 155 160 165 

gaa etc gge ctt cca gta gtc gtg cgt cca tec ttc act atg ggt ggc 643 
Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser Phe Thr Met Gly Gly 
170 175 180 

ctg ggc tec ggt ctt gca tac aac acc gaa gac ctt gag cgc ate get 691 
Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp Leu Glu Arg lie Ala 
185 190 195 

ggt ggc gga ctt get gca tet ect gaa gca aac gtc ttg ate gaa gaa 739 
Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn Val Leu lie Glu Glu 
200 205 210 
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tec ate ctt ggt tgg aag gaa ttc gag etc gag etc atg cgc gat acc 787 
Ser He Leu Gly Trp Lys Glu Phe Glu Leu Glu Leu Met Arg Asp Thr 
215 ^ 220 225 

gca gac aac gtt gtg gtt acc tgc tec att gaa aac gtc gac gca ctg 835 
Ala Asp Asn Val Val Val He Cys Ser He Glu Asn Val Asp Ala Leu 
230 235 240 245 

ggc gtg cac acc ggc gac tct gtc acc gtg gca eet gee ctg acc ctg 883 
Gly Val His Thr Gly Asp Ser Val Thr Val Ala Pro Ala Leu Thr Leu 
250 255 260 

act gac cgt gaa ttc eag aag atg cgc gat cag ggt ate gee ate ate 931 
Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin Gly He Ala He He 
265 270 275 

cgc gag gtc ggc gtg gac ace ggt gga tgt aac ate eag ttc gee ate 979 
Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn He Gin Phe Ala He 
280 285 290 

aac cca gtt gat ggc cgc ate ate acc att gag atg aac cca cgt gtg 
1027 

Asn Pro Val Asp Gly Arg He He Thr He Glu Met Asn Pro Arg Val 

295 300 305 

tct cgt tec tec get ctg gca tec aag gca acg ggc ttc cca att gcc 
1075 

Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr Gly Phe Pro He Ala 

310 315 320 325 

aag atg get gee aag ctg get ate gga tac acc ctg gat gag ate ace 
1123 

Lys Met Ala Ala Lys Leu Ala He Gly Tyr Thr Leu Asp Glu He Thr 

330 335 340 

aac gac ate act ggt gaa ace cca get geg ttt gag cec ace ate gac 
1171 

Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe Glu Pro Thr He Asp 
345 350 355 

tac gtc gtg gtc aag gee eea cgc ttt get ttc gag aag ttt gtc ggc 
1219 

Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe Glu Lys Phe Val Gly 
360 365 370 

get gat gac act ttg acc acc ace atg aag tee gtc ggt gag gtc atg 
1267 

Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser Val Gly Glu Val Met 
375 380 385 

tec ctg ggc cgc aac tac att gca gca ctg aac aag gca ctg cgt tec 
1315 

Ser Leu Gly Arg Asn Tyr He Ala Ala Leu Asn Lys Ala Leu Arg Ser 
390 395 400 405 

ctg gaa acc aag cag eag ggt ttc tgg acc aag eet gat gag ttc ttc 
1363 

Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys Pro Asp Glu Phe Phe 

410 415 420 
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gca ggg gag cgc get acc gat aag gca get gtt ctg gaa gat etc aag 
1411 

Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val Leu Glu Asp Leu Lys 
425 430 435 

cgc cca acc gaa ggc cgc etc tac gac gtt gag ctg gca atg cgc ett 
1459 

Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu Leu Ala Met Arg Leu 
440 445 450 

ggc gca age gtg gaa gaa etc tac gaa gca tct tet att gat cet tgg 
1507 

Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser Ser lie Asp Pro Trp 
455 460 465 

ttc etc gee gag ett gaa get etc gtg cag tte cgc cag aag etc gtt 
1555 

Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe Arg Gin Lys Leu Val 

470 475 480 485 

gac gca cca ttc eta aac gaa gat etc ctg cgc gaa gca aag ttc atg 
1603 

Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg Glu Ala Lys Phe Met 

490 495 500 

ggt ctg tec gac ctg cag ate gca gee ett cgc cca gag ttc get ggc 
1651 

Gly Leu Ser Asp Leu Gin lie Ala Ala Leu Arg Pro Glu Phe Ala Gly 
505 510 515 

gaa gac ggc gta cgc acc ttg egt ctg tec eta ggc ate cgc cca gta 
1699 

Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu Gly lie Arg Pro Val 
520 525 530 

ttc aag act gtg gat ace tgt gca gca gag ttt gaa get aag act ccg 
1747 

Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe Glu Ala Lys Thr Pro 

535 540 545 

tac cac tac tec gca tac gag ctg gat cca gca get gag tct gag gtc 
1795 

Tyr His Tyr Ser Ala Tyr Gl u Leu Asp Pro Ala Al a nin fie^r- r:in \t^i 

550 555 560 565 

gca cca cag act gag egt gaa aag gtc ctg ate ttg ggc tec ggt cca 
1843 

Ala Pro Gin Thr Glu Arg Glu Lys Val Leu lie Leu Gly Ser Gly Pro 

570 575 580 

aac cgc ate ggc cag ggc ate gag ttc gac tac tec tgt gtt cac gca 
1891 

Asn Arg lie Gly Gin Gly lie Glu Phe Asp Tyr Ser Cys Val His Ala 
585 590 595 

get ett gag etc tec cgc gtc ggc tac gaa act gtc atg gtc aac tgc 
1939 

Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr Val Met Val Asn Cys 
600 605 610 
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aac cca gag acc gtg tec acc gac tac gac acc get gac cgc ctg tac 

1987 

Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr Ala Asp Arg Leu Tyr 
615 620 625 

ttc gag cca ctg acc ttc gaa gac gtc atg gag gtc tac cac get gag 
2035 

Phe Glu Pro Leu Thr ?he Glu Asp Val Met Glu Val Tyr His Ala Glu 
630 635 640 645 

gcg cag tec ggc acc gtc gca ggt gtt ate gtc cag ctt ggt ggc cag 

2083 

Ala Gin Ser Gly Thr Val Ala Gly Val He Val Gin Leu Gly Gly Gin 
650 655 660 

act ect ctg ggc ttg gca gat cgt ttg aag aag get ggc gtc cct gtc 
2131 

Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys Ala Gly Val Pro Val 

665 670 675 

att ggt acc tec cca gag gca ate gac atg get gag gac cgt ggc gag 
2179 

He Gly Thr Ser Pro Glu Ala He Asp Met Ala Glu Asp Arg Gly Glu 

680 685 690 

ttc ggt gca ctg ctg aac cgc gag cag ctt cct get cca gca ttc ggc 
2227 

Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro Ala Pro Ala Phe Gly 
695 700 705 

acc gca acc tct ttc gaa gag get cgc aca gta gcc gat gag ate age 
2275 

Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val Ala Asp Glu He Ser 
710 715 720 725 

tac cca gtg ctg gtt cgc cct tec tac gtc ttg ggt ggc cgt ggc atg 
2323 

Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu Gly Gly Arg Gly Met 
730 735 740 

gag att gtc tac gat gag get tec etc gag gat tac ate aac cgc gca 
2371 

Glu He Val Tyr Asp Glu Ala Ser Leu Glu Asp Tyr He Asn Arg Ala 

745 750 755 

act gag ttg tct tct gac cac cca gtg ctg gtt gac cgc ttc eta gac 
2419 

Thr Glu Leu Ser Ser Asp His Pro Val Leu Val Asp Arg Phe Leu Asp 

760 765 770 

aac get att gag ate gac gtc gac gca ctg tge gac ggc gac gag gtc 
2467 

Asn Ala He Glu He Asp Val Asp Ala Leu Cys Asp Gly Asp Glu Val 

775 780 785 

tac ctg gca ggc gtc atg gag cac ate gag gaa gcc ggc att cac tec 
2515 

Tyr Leu Ala Gly Val Met Glu His He Glu Glu Ala Gly He His Ser 
790 795 800 805 
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ggt gac tec gca tgt gca ctt act cca atg act ttg ggc gca cag gac 
2563 

Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr Leu Gly Ala Gin Asp 
810 815 820 

ate gag aag gtc cgc gaa gca acc aag aag ctg get ctg ggc ate ggt 
2611 

lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu Ala Leu Gly lie Gly 
825 830 835 

gta cag ggc ctg atg aac gtc cag tac gca etc aag gac gac ate etc 
2659 

Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu Lys Asp Asp lie Leu 

840 845 850 

tac gtc ate gag gca aac cca egt gca tec cgc acc gtg ccg ttc gtc 
2707 

Tyr Val lie Glu Ala Asn Pro Arg Ala Ser Arg Thr Val Pro Phe Val 

855 860 865 

tec aag gca acg ggc gtc aac ctg gee aag gca gca tec egt ate gca 
2755 

Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala Ala Ser Arg lie Ala 

870 875 880 885 

gtg ggc gee acc ate aag gat etc caa gat gag ggc atg att cct acc 
2803 

Val Gly Ala Thr lie Lys Asp Leu Gin Asp Glu Gly Met lie Pro Thr 

890 895 900 

gag tac gac ggc ggc tee ttg cca ctg gac get cca ate get gtg aag 
2851 - 

Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala Pro lie Ala Val Lys 
905 910 915 

gaa gca gtg ttg ccg ttc aac cgc ttc egt cgc cca gat gga aag ace 
2899 

Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg Pro Asp Gly Lys Thr 
920 925 930 

ctg gac ace ctg ctt tec cca gag atg aag tec act ggc gag gtc atg 
2947 

Leu Asp Thr Leu Leu Ser Pro Glu Met Lvs Ser Thr niv r:ln \r^^ M<a^ 

935 940 945 

ggc ttg gee aac aac ttc ggc get gca tat gca aag get gaa get ggc 
2995 

Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala Lys Ala Glu Ala Gly 

950 955 960 965 

gcg ttt ggt gca ttg cca acc gaa ggc ace gtc ttc gtg ace gtg get 
3043 

Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val Phe Val Thr Val Ala 

970 975 980 

aac cgc gac aag cgc acc ctg ate ctg cca ate cag cgc ctg gcg ttg 
3091 

Asn Arg Asp Lys Arg Thr Leu lie Leu Pro lie Gin Arg Leu Ala Leu 

985 990 995 
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atg ggc tac aag ate etc gcc acc gaa ggc acc gca ggc atg ctg cgc 

3139 

Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr Ala Gly Met Leu Arg 
1000 1005 1010 

cgc aac ggc att gag tgt gaa gtt gtg etc aag get tec gae ate cgc 

3187 

Arg Asn Gly He Glu Cys Glu Val Val Leu Lys Ala Ser Asp He Arg 

1015 1020 1025 

gaa ggt gta gag ggc aag tec ate gtg gat egt ate cgc gaa ggc gaa 
3235 

Glu Gly Val Glu Gly Lys Ser He Val Asp Arg He Arg Glu Gly Glu 
1030 1035 1040 1045 

gtt gac etc ate etc aae ace eca get ggt tet get ggc get cgc eac 

3283 

Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser Ala Gly Ala Arg His 
1050 1055 1060 

gat ggc tac gat ate cgc gca gca gca gtg ace gtg ggt gtt ccg ctg 
3331 

Asp Gly Tyr Asp He Arg Ala Ala Ala Val Thr Val Gly Val Pro Leu 
1065 1070 1075 

ate acc act gtt cag ggt gtc acc gca get gtc cag ggc ata gag gee 
3379 

He Thr Thr Val Gin Gly Val Thr Ala Ala Val Gin Gly He Glu Ala 
1080 1085 1090 

ctg egt gag ggc gtt gtc age gtc cgc gcg ctg cag gaa etc gac cac 
3427 

Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu Gin Glu Leu Asp His 
1095 1100 1105 

gca gtc aag get taagceetat gaeattegge gag 
3462 

Ala Val Lys Ala 
1110 



<210> 368 
<211> 1113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met Pro Lys Arg Ser Asp He Asn His Val Leu Val He Gly Ser Gly 
15 10 15 

Pro He Val He Gly Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin 
20 25 30 

Ala Cys Arg Val Leu Lys Glu Glu Gly Leu Arg Val Thr Leu He Asn 
35 40 45 

Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His Thr 
50 55 60 

Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys 
65 70 75 80 
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Glu lie Glu Gin Gly His Pro lie Asp Ala Val Leu Ala Thr Leu Gly 
85 90 95 

Gly Gin Thr Ala Leu Asn Ala Ala lie Gin Leu Asp Arg Leu Gly lie 
100 105 110 

Leu Glu Lys Tyr Gly Val Glu Leu lie Gly Ala Asp lie Asp Ala lie 
115 120 125 

Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp lie Val Thr Thr lie 
130 135 140 

Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu Val 
145 150 155 160 

His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser 
165 170 175 

Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp 
180 185 190 

Leu Glu Arg lie Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn 
195 200 205 

Val Leu lie Glu Glu Ser lie Leu Gly Trp Lys Glu Phe Glu Leu Glu 
210 215 220 

Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser lie Glu 
225 230 235 240 

Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val Ala 
245 250 255 

Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin 
260 265 270 

Gly lie Ala lie lie Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn 
275 280 285 

lie Gin Phe Ala lie Asn Pro Val Asp Gly Arg lie lie Thr lie Glu 
290 295 300 



Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr 
305 310 315 320 

Gly Phe Pr.^ lie Ala Lys Met Ala Ala Lys Leu Ala lie Gly Tyr Thr 
. 325 330 335 

« 

Leu Asp Glu lie Thr Asn Asp lie Thr Gly Glu Thr Pro Ala Ala Phe 
340 345 350 

Glu Pro Thr lie Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe 
355 360 365 

Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser 
370 375 380 

Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr lie Ala Ala Leu Asn 
385 390 395 400 
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Lys Ala Leu Arg 



Pro Asp Glu Phe 
420 

Leu Glu Asp Leu 
435 

Leu Ala Met Arg 
450 

Ser lie Asp Pro 
465 

Arg Gin Lys Leu 



Glu Ala Lys Phe 
500 



Ser Leu Glu Thr 
405 

Phe Ala Gly Glu 



Lys Arg Pro Thr 
440 

Leu Gly Ala Ser 
455 

Trp Phe Leu Ala 
470 

Val Asp Ala Pro 
485 

Met Gly Leu Ser 



Lys Gin Gin Gly 
410 

Arg Ala Thr Asp 
425 

Glu Gly Arg Leu 



Val Glu Glu Leu 
460 

Glu Leu Glu Ala 
475 

Phe Leu Asn Glu 
490 

Asp Leu Gin lie 
505 



Phe Trp Thr Lys 
415 

Lys Ala Ala Val 
430 

Tyr Asp Val Glu 
445 

Tyr Glu Ala Ser 



Leu Val Gin Phe 
480 

Asp Leu Leu Arg 
495 

Ala Ala Leu Arg 

510 



Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu 
515 520 525 

Gly He Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe 
530 535 540 

Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala 
545 550 555 560 

Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu He 
565 570 575 

Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp Tyr 
580 585 590 

Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr 
595 600 605 

Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr 
610 615 620 

Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu 
625 630 635 640 

Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val He Val 
645 650 655 



Gin Leu Gly Gly Gin Thr Pro Leu 
660 

Ala Gly Val Pro Val He Gly Thr 
675 680 

Glu Asp Arg Gly Glu Phe Gly Ala 
690 695 

Ala Pro Ala Phe Gly Thr Ala Thr 
705 710 

Ala Asp Glu He Ser Tyr Pro Val 



Gly Leu Ala Asp Arg Leu Lys Lys 
665 670 

Ser Pro Glu Ala He Asp Met Ala 
685 

Leu Leu Asn Arg Glu Gin Leu Pro 
700 

Ser Phe Glu Glu Ala Arg Thr Val 
715 720 

Leu Val Arg Pro Ser Tyr Val Leu 
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725 730 735 

Gly Gly Arg Gly Met Glu lie Val Tyr Asp Glu Ala Ser Leu Glu Asp 
740 745 750 

Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu Val 
755 760 765 

Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys 
770 775 780 

Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His He Glu Glu 
785 790 795 800 

Ala Gly He His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr 
805 810 815 

Leu Gly Ala Gin Asp He Glu Lys Val Arg Glu Ala Thr Lys Lys Leu 
820 825 830 

Ala Leu Gly He Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu 
835 840 845 

Lys Asp Asp He Leu Tyr Val He Glu Ala Asn Pro Arg Ala Ser Arg 
850 855 860 

Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala 
865 870 875 880 

Ala Ser Arg He Ala Val Gly Ala Thr He Lys Asp Leu Gin Asp Glu 
885 890 895 

Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala 
900 905 910 

Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg 
915 920 925 

Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser 
930 935 940 

Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala 

^ ^ 



Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val 
965 970 975 

Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu He Leu Pro He 

980 985 990 

Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly Thr 
995 1000 1005 

Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val Val Leu Lys 
1010 1015 1020 

Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp Arg 
1025 1030 1035 1040 

He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser 
1045 1050 1055 
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Ala Gly Ala Arg His 

1060 

Val Gly Val Pro Leu 
1075 

Gin Gly He Glu Ala 
1090 

Gin Glu Leu Asp His 
1105 



Asp Gly Tyr Asp He Arg 
1065 

He Thr Thr Val Gin Gly 
1080 

Leu Arg Glu Gly Val Val 
1095 

Ala Val Lys Ala 
1110 



Ala Ala Ala Val Thr 
1070 

Val Thr Ala Ala Val 
1085 

Ser Val Arg Ala Leu 
1100 



<210> 369 
<211> 3221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (3198) 
<223> FRXA02234 

<400> 369 

ggc tec aac cca gca acg ate atg acc gac cca gaa atg get gac cac 48 
Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 



acc tac gtg gag cca ate gag ccg gaa tac ate gac aag att ttc get 
Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 30 



96 



aag gaa ate gag cag ggc cac cca ate gac gee gte ctg gca acc ctt 144 

Lys Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 

ggt ggc cag act gca ctt aac gca get ate cag ctg gat cgc etc ggc 192 

Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly 
50 55 60 

ate ctg gaa aag tac ggc gtt gaa etc ate ggt gca gac ate gat gcc 240 

He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 

65 70 75 80 

att gag cgc ggc gaa gat cgc cag aag ttc aag gat att gte acc acc 288 

He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 

85 90 95 

ate ggt ggc gaa tec gcg cgt tec cgc gte tge cac aac atg gaa gaa 336 

He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 

100 105 110 

gte cac gag act gte gca gaa etc ggc ctt cca gta gte gtg cgt cca 384 

Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

tec ttc act atg ggt ggc ctg ggc tee ggt ctt gca tac aac acc gaa 432 
Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 
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gac etc gag cgc ate get ggt ggc gga ctt get gca tct act gaa gca 480 
Asp Leu Glu Arg lie Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 

aac gtc ttg ate gaa gaa tec ate ett ggt tgg aag gaa tte gag cte 528 
Asn Val Leu lie Glu Glu Ser lie Leu Gly Trp Lys Glu Phe Glu Leu 
165 170 175 

gag etc atg cgc gat acc gca gac aac gtt gtg gtt ate tgc tec att 576 
Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser lie 
180 185 190 

gaa aac gtc gac gca ctg ggc gtg cac acc ggc gac tct gtc acc gtg 624 
Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

gca cct gee ctg acc ctg act gac cgt gaa tte cag aag atg cgc gat 672 
Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

cag ggt ate gee ate ate cgc gag gtc ggc gtg gac acc ggt gga tgt 720 
Gin Gly lie Ala lie lie Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

aac ate cag tte gee ate aac eca gtt gat ggc cgc ate ate acc att 768 
Asn lie Gin Phe Ala lie Asn Pro Val Asp Gly Arg lie lie Thr lie 
245 250 255 

gag atg aac eca cgt gtg tct cgt tec tec get ctg gca tec aag gca 816 
Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 
260 265 270 

^cg ggc tte eca att gee aag atg get gee aag ctg get ate gga tac 864 
Thr Gly Phe Pro lie Ala Lys Met Ala Ala Lys Leu Ala lie Gly Tyr 
275 280 285 

acc ctg gat gag ate acc aac gac ate act ggt gaa acc oca get gcg 912 
Thr Leu Asp Glu lie Thr Asn Asp lie Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

ttt gag cec acc ate gac tac gtc gtg gtc aag gee eca cgc ttt get 960 
Phe Glu Pro Thr lie Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 31Q -^^n 

tte gag aag ttt gtc ggc get gat gac act ttg acc acc acc atg aag 
1008 

Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 

325 330 335 

tec gtc ggt gag gtc atg tec ctg ggc cgc aac tac att gca gca ctg 
1056 

Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr lie Ala Ala Leu 
340 345 350 

aac aag gca ctg cgt tec ctg gaa acc aag cag cag ggt tte tgg acc 
1104 

Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

aag cct gat gag tte tte gca ggg gag cgc get acc gat aag gca get 

1152 
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Lys Pro Asp Glu ?he Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 

gtt ctg gaa gat etc aag cgc cca acc gaa ggc cgc etc tac gac gtt 
1200 

Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 

385 390 395 400 

gag ctg gca atg cgc ctt ggc gca age gtg gaa gaa etc tac gaa gca 
1248 

Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 

tct tct att gat cct tgg ttc etc gee gag ctt gaa get etc gtg eag 
1296 

Ser Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

ttc cgc eag aag etc gtt gac gca cca ttc eta aae gaa gat etc ctg 
1344 

Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

cgc gaa gca aag ttc atg ggt ctg tee gac ctg eag ate gca gcc ctt 
1392 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin He Ala Ala Leu 
450 455 460 

cgc cca gag ttc get ggc gaa gac ggc gta cgc acc ttg cgt ctg tec 

1440 - . 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 

465 470 475 480 

eta ggc ate cgc cca gta ttc aag act gtg gat acc tgt gca gca gag 
1488 

Leu Gly He Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

ttt gaa get aag act ccg tac cac tac tec gca tac gag ctg gat cca 
1536 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 

500 505 510 

gca get gag tct gag gtc gca cca eag act gag cgt gaa aag gtc ctg 
1584 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 

515 520 525 

ate ttg ggc tec ggt cca aae cgc ate ggc cag ggc ate gag ttc gac 
1632 

He Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp 
530 535 540 

tac tec tgt gtt cac gca get ctt gag etc tec cgc gtc ggc tac gaa 
1680 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 

545 550 555 560 

act gtc atg gtc aac tgc aac cca gag acc gtg tec acc gac tac gac 
1728 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
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565 570 575 

acc get gac cgc ctg tac ttc gag cca ctg acc ttc gaa gac gtc atg 
1776 

Thr Ala Asp Arg Leu Tyr Phe Glu Fro Leu Thr Phe Glu Asp Val Met 

580 585 590 

gag gtc tac cac get gag gcg cag tec ggc acc gtc gca ggt gtt ate 
1824 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 

595 600 605 

gtc cag ctt ggt ggc cag act cct ctg ggc ttg gca gat cgt ttg aag 
1872 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

aag get ggc gtc cct gtc att ggt acc tec cca gag gca ate gac atg 
1920 

Lys Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met 
625 630 635 640 

get gag gac cgt ggc gag ttc ggt gca ctg ctg aae egc gag cag ett 

1968 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

cct get cca gca ttc ggc acc gca ace tet ttc gaa gag get cgc aca 
2016 

Pro Ala Pro Ala Phe Gly Thr Ala Thr. Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

gta gee gat gag ate age tac cca gtg ctg gtt cgc eet tee tac gtc 
2064 

Val Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

ttg ggt ggc cgt ggc atg gag att gtc tac gat gag get tee etc gag 
2112 

Leu Gly Gly Arg Gly Met Glu lie Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 

2160 

Asp Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

gtt gae egc ttc eta gae aae get att gag ate gac gtc gae gea ctg 
2208 

Val Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu 
725 730 735 

tgc gae ggc gae gag gtc tac ctg gea ggc gtc atg gag cac ate gag 
2256 

Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 
740 745 750 

gaa gee ggc att cac tec ggt gae tec gca tgt gca ctt eet cca atg 
2304 

Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 

755 760 765 
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act ttg ggc gca 
2352 

Thr Leu Gly Ala 
770 

ctg get ctg ggc 
2400 

Leu Ala Leu Gly 
785 

etc aag gac gac 
2448 

Leu Lys Asp Asp 



cgc acc gtg ccg 
2496 

Arg Thr Val Pro 
820 

gca gca tec cgt 
2544 

Ala Ala Ser Arg 
835 

gag ggc atg att 
2592 

Glu Gly Met He 
850 

get cca ate get 
2640 

Ala Pro He Ala 
865 

cgc cca gat gga 
2688 

Arg Pro Asp Gly 



tec act ggc gag 
2736 

Ser Thr Gly Glu 
900 

gca aag get gaa 
2784 

Ala Lys Ala Glu 
915 

gtc ttc gtg aec 
2832 

Val Phe Val Thr 
930 

ate cag cgc ctg 
2880 

He Gin Arg Leu 
945 



cag gac ate gag 

Gin Asp He Glu 
775 

ate ggt gta cag 

He Gly Val Gin 
790 

ate etc tac gtc 

He Leu Tyr Val 
805 

ttc gtc tec aag 
Phe Val Ser Lys 

ate gca gtg ggc 

He Ala Val Gly 
840 

cct acc gag tac 

Pro Thr Glu Tyr 
855 

gtg aag gaa gca 

Val Lys Glu Ala 
870 

aag acc ctg gac 

Lys Thr Leu Asp 
885 

gte atg ggc ttg 

Val Met Gly Leu 

get gge gcg ttt 

Ala Gly Ala Phe 
920 

gtg get aac cgc 

Val Ala Asn Arg 
935 

gcg ttg atg ggc 

Ala Leu Met Gly 
950 



aag gtc cgc gaa 

Lys Val Arg Glu 
780 

ggc ctg atg aac 

Gly Leu Met Asn 
795 

ate gag gca aac 

He Glu Ala Asn 
810 

gca acg ggc gtc 

Ala Thr Gly Val 
825 

gee acc ate aag 
Ala Thr He Lys 

gac gge gge tec 

Asp Gly Gly Ser 
860 

gtg ttg ccg ttc 

Val Leu Pro Phe 
875 

acc ctg ctt tec 

Thr Leu Leu Ser 
890 

gee aac aac ttc 

Ala Asn Asn Phe 
905 

ggt gca ttg cca 

Gly Ala Leu Pro 

gac aag cgc acc 

Asp Lys Arg Thr 
940 

tac aag ate etc 

Tyr Lys He Leu 
955 



gca acc aag aag 
Ala Thr Lys Lys 

gtc cag tac gca 

Val Gin Tyr Ala 
800 

cca cgt gca tec 

Pro Arg Ala Ser 
815 

aac ctg gee aag 

Asn Leu Ala Lys 
830 

gat etc caa gat 

Asp Leu Gin Asp 
845 

ttg cca ctg gac 

Leu Pro Leu Asp 

aac cgc ttc cgt 

Asn Arg Phe Arg 
880 

cca gag atg aag 

Pro Glu Met Lys 
895 

ggc get gca tat 

Gly Ala Ala Tyr 
910 

acc gaa ggc acc 

Thr Glu Gly Thr 
925 

ctg ate ctg cca 

Leu He Leu Pro 

gee ace gaa ggc 

Ala Thr Glu Gly 
960 
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acc gca ggc atg ctg cgc cgc aac ggc att gag tgt gaa gtt gtg etc 
2928 

Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 

965 970 975 

aag get tec gac ate cgc gaa ggt gta gag ggc aag tec ate gtg gat 
2976 

Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 

cgt ate cgc gaa ggc gaa gtt gac etc ate etc aac acc cea get ggt 
3024 

Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

tct get ggc get cgc cac gat ggc tac gat ate cgc gca gca gca gtg 
3072 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 

acc gtg ggt gtt ccg ctg ate acc act gtt cag ggt gtc acc gca get 
3120 

Thr Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala 

1025 1030 1035 1040 

gtc cag ggc ata gag gee ctg cgt gag ggc gtt gtc age gtc cgc gcg 
3168 

Val Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

ctg cag gaa etc gac cac gca gtc aag get taagcectat gaeattegge 
3218 

Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 

gag 
3221 



<210> 370 
<211> 1066 
<212>. PRT 

<213> Corvnebacterium olutamieum 
<400> 370 

Gly Ser Asn Pro Ala Thr lie Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

Thr Tyr Val Glu Pro lie Glu Pro Glu Tyr lie Asp Lys lie Phe Ala 
20 25 30 

Lys Glu lie Glu Gin Gly His Pro lie Asp Ala Val Leu Ala Thr Leu 
35 40 45 

Gly Gly Gin Thr Ala Leu Asn Ala Ala lie Gin Leu Asp Arg Leu Gly 
50 55 60 

lie Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 
65 70 75 80 

He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 
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85 



90 



95 



He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 110 

Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 

Asp Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 

Asn Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu 
165 170 175 

Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val He Cys Ser He 
180 185 190 

Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

Gin Gly He Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

Asn He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He 
245 250 255 

Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 
260 265 270 

Thr Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr 
275 280 285 

Thr Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 
325 330 335 

Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 
340 345 350 

Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 

Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 



405 



410 
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Ser Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu 
450 455 460 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

lie Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly lie Glu Phe Asp 
530 535 540 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val lie 
595 600 605 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

Lys Ala Gly Val Pro Val lie Gly Thr Ser Pro Glu Ala lie Asp Met 
625 630 635 640 



Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

Val Ala Asp Glu He Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 

675 680 685 

Leu Gly Gly Arg Gly Met Glu He Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 

Asp Tyr He Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

Val Asp Arg Phe Leu Asp Asn Ala He Glu He Asp Val Asp Ala Leu 
725 730 735 
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Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 
740 745 750 

Glu Ala Gly He His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 

Thr Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

Leu Ala Leu Gly He Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

Leu Lys Asp Asp He Leu Tyr Val He Glu Ala Asn Pro Arg Ala Ser 
805 810 815 

Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

Ala Ala Ser Arg He Ala Val Gly Ala Thr He Lys Asp Leu Gin Asp 
835 840 845 

Glu Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

Ala Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu He Leu Pro 
930 935 940 

He Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly 
945 950 955 960 

Thr Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val Val Leu 
965 970 975 

Lys Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp 
980 985 990 

Arg He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly 
995 1000 1005 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val 
1010 1015 1020 

Thr Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

Val Gin Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 



Leu Gin Glu Leu Asp His Ala Val Lys Ala 
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1060 1065 



<210> 371 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXS02565 

<400> 371 

ggaaattcga tacagtgcga tgacgcgata ttagaaagaa aaagatgcgc tttacgacga 60 

aaccctcacc ctccttcagg aacttatccg caacgcctgc gtg aat gat eta acc 115 

Val Asn Asp Leu Thr 
1 5 

cca gat tea ggt cag gaa att aga aac gcg gaa age eta gaa cgt ttc 163 

Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu Ser Leu Glu Arg Phe 
10 15 20 

ttt gaa gga acc ccc aac gtt aaa ate acc aag ctg gaa ccg cat ccg 211 
Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys Leu Glu Pro His Pro 
25 30 35 

ggc egg acc tea att ate gtg act gtt cca ggc age gat eea gat get 259 
Gly Arg Thr Ser lie lie Val Thr Val Pro. Gly Ser Asp Pro Asp Ala 
40 45 50 

gag cct tta aea etg ctt gga cat act gat gtt gtg cet gtt gat ctg 307 
Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val Val Pro Val Asp Leu 
55 60 65 

cet aaa tgg act aaa gat cca ttc ggt gcg gag att teg gat gga cag 355 
Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu He Ser Asp Gly Gin 
70 75 80 85 

att tgg ggt aga ggg tec gtc gat atg etc ttt att ace gea acc caa 403 
He Trp Gly Arg Gly Ser Val Asp Met Leu Phe He Thr Ala Thr Gin 
90 inn 

gcg gcc gtc acc cgt caa gta gee cgt gaa ggc ggc ctg cgt ggc acg 451 
Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly Gly Leu Arg Gly Thr 
105 110 115 

ctg aca ttc gtt ggc gtt get gat gag gaa gee cgc ggc gga etc gga 499 
Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala Arg Gly Gly Leu Gly 
120 125 130 

gcg aag tgg ctt tec gaa gaa cac caa aac etc ttc age tgg aaa aac 547 
Ala Lys Trp Leu Ser Glu Glu His Gin Asn Leu Phe Ser Trp Lys Asn 
135 140 145 

tgc etc tec gaa tec ggt gga teg cac ctt cca gtc cac gac ggc age 595 
Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro Val His Asp Gly Ser 
150 155 160 165 

cac gca gta gta att aac gtt gga gaa aaa ggt gca get caa cgt cgt 643 
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Asp Ala Val Val He Asn Val Gly Glu Lys Gly Ala Ala Gin Arg Arg 
170 175 180 

att cac gtc aat ggc gat get ggt cat ggt tec att cct ttc gac cgt 691 
He His Val Asn Gly Asp Ala Gly His Gly Ser He Pro Phe Asp Arg 
185 190 195 



gac age get att gtc aag ate ggt gaa gtc gee cgc cga ate get gcc 
Asp Ser Ala He Val Lys He Gly Glu Val Ala Arg Arg He Ala Ala 
200 205 210 

gee gat ctg aag gta gee aag gac gat ate tgg caa ggc ttc gtc caa 
Ala Asp Leu Lys Val Ala Lys Asp Asp He Trp Gin Gly Phe Val Gin 
215 220 225 

gcg cac cgt ttc gac cca gaa aeg gag cag gcg ctt ctt age ggg acc 
Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala Leu Leu Ser Gly Thr 
230 235 240 245 

tec cct gag gcc tac gea gag ttc ggc gga etc tec cgc ttc gcc cac 
Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu Ser Arg Phe Ala His 
250 255 260 



gcc ate aat gta ttg cca teg cat gcg tac ttg gaa ctg gat ate cgt 
Ala He Asn Val Leu Pro Ser His Ala Tyr Leu Glu Leu Asp He Arg 
280 285 290 

acc ctt cca ggc caa ace aat gac tat gtt gat gac acc ctg cgt get 
1027 

Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp Asp Thr Leu Arg Ala 
295 300 305 

get ctg ggc gat ctt gcc gat gaa gta gaa ate gaa cac etc ate tet 
1075 

Ala Leu Gly Asp Leu Ala Asp Glu Val Glu He Glu His Leu He Ser 

310 315 320 325 

gaa gaa gea aeg gtg age cca act gat tec agg ttg tat aac acc ttg 
1123 

Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg Leu Tyr Asn Thr Leu 
330 335 340 

gaa aaa gtt ctt ggt gat ttc ttc ecc gat gcg cct gtg gtc cca att 
1171 

Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala Pro Val Val Pro He 
345 350 355 

att tec tet ggt ggc tet gac ctg cgc ttt ggt cgt cga eta ggc ggt 
1219 

He Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly Arg Arg Leu Gly Gly 
360 365 370 

gtt ggt tat ggt ttt gea gtt cat gea cgt gaa cga act ttg gcg gaa 

1267 

Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu Arg Thr Leu Ala Glu 
375 380 385 



739 



787 



835 



883 



gcg gtg tet cat etc aeg ate gcc caa act gtg gtt cgt gea ggt caa 931 
Ala Val Ser His Leu Thr He Ala Gin Thr Val Val Arg Ala Gly Gin 
265 270 275 



979 



561 
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gca atg ggg caa ctt cac tec cat gac gag gcg ctg tac ctg gaa gat 
1315 

Ala Met Gly Gin Leu His Ser His Asp Glu Ala Leu Tyr Leu Glu Asp 

390 395 400 405 

ctt gaa ctg act gtt egg ggt tat gac tec gtc gtg cgt gaa ttc eta 
1363 

Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val Val Arg Glu Phe Leu 

410 415 420 

ggc taaaaaeatg aagcaggagt ctt 

1389 

Gly 



<210> 372 
<211> 422 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 372 

Val Asn Asp Leu Thr Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu 
15 10 15 

Ser Leu Glu Arg Phe Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys 
20 25 30 

Leu Glu Pro His Pro Gly Arg Thr Ser lie lie Val Thr Val Pro Gly 
35 40 45 

Ser Asp Pro Asp Ala Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val 
50 55 60 

Val Pro Val Asp Leu Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu 
65 70 75 80 

lie Ser Asp Gly Gin lie Trp Gly Arg Gly Ser Val Asp Met Leu Phe 
85 90 95 

lie Thr Ala Thr Gin Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly 
100 105 110 

Gly Leu Arg Gly Thr Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala 
115 120 125 

Arg Gly Gly Leu Gly Ala Lys Trp Leu Ser Glu Glu His Gin Asn Leu 
130 135 140 

Phe Ser Trp Lys Asn Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro 
145 150 155 160 

Val His Asp Gly Ser Asp Ala Val Val lie Asn Val Gly Glu Lys Gly 
165 170 175 

Ala Ala Gin Arg Arg lie His Val Asn Gly Asp Ala Gly His Gly Ser 
180 185 190 

lie Pro Phe Asp Arg Asp Ser Ala lie Val Lys lie Gly Glu Val Ala 
195 200 205 
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Arg Arg He Ala Ala Ala Asp Leu Lys Val Ala Lys Asp Asp He Trp 
210 215 220 

Gin Gly Phe Val Gin Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala 
225 230 235 240 

Leu Leu Ser Gly Thr Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu 
245 250 255 

Ser Arg Phe Ala His Ala Val Ser His Leu Thr He Ala Gin Thr Val 
260 265 270 

Val Arg Ala Gly Gin Ala He Asn Val Leu Pro Ser His Ala Tyr Leu 
275 280 285 

Glu Leu Asp He Arg Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp 
290 295 300 

Asp Thr Leu Arg Ala Ala Leu Gly Asp Leu Ala Asp Glu Val Glu He 
305 310 315 320 

Glu His Leu He Ser Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg 
325 330 335 

Leu Tyr Asn Thr Leu Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala 
340 345 350 

Pro Val Val Pro He He Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly 
355 360 365 

Arg Arg Leu Gly Gly Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu 
370 375 380 

Arg Thr Leu Ala Glu Ala Met Gly Gin Leu His Ser His Asp Glu Ala 
385 390 395 400 

Leu Tyr Leu Glu Asp Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val 
405 410 415 

Val Arg Glu Phe Leu Gly 
420 



<210> 373 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (502) 

<223> RXS02937 

<400> 373 

gctaccgcga agaactgtac tagttcttcc atcagcaccc gcagttgtct ttgcaagagt 60 

tcgaaacatc caacgcattg gtgacaccgg tgttgtcgcg gtg ate age aat ggg 115 

Val He Ser Asn Gly 
1 5 



gaa 



ggt ccg gtt gtt gcg ctt cgt ggc gac ate gat gcg ttg ccc atg 163 
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Glu Gly Pro Val Val Ala Leu Arg Gly Asp lie Asp Ala Leu Pro Met 
10 15 20 

gcg gag cga tec ggc aaa gaa tac gca gca acc gga gtg aca cag gtg 211 
Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr Gly Val Thr Gin Val 
25 30 35 

gat aac acc acc ggt caa gaa act ccg gtg gcg cat acc tgt ggc cac 259 
Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala His Thr Cys Gly His 
40 45 50 

gat gtg cat att tea tea ctg ttg ggt gcg gtg cag gcg ttc aat tct 307 
Asp Val His lie Ser Ser Leu Leu Gly Ala Val Gin Ala Phe Asn Ser 
55 60 65 

cat egg gaa ttg tgg aac gga acg ttg atg gcc gtt ttc cag cca gcg 355 
His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala Val Phe Gin Pro Ala 
70 75 80 85 

gaa gag acg gca get ggt gcg agg atg atg gcg gat cag gac aac gcg 403 
Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala Asp Gin Asp Asn Ala 
90 95 100 

ccg gga aat cac tct cca gcg ttc gcg cca gat atg cag cca act ctt 451 
Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp Met Gin Pro Thr Leu 
105 110 115 

gat cgt ggt gtg gaa gcg ctg gtt gta get get tct gcg tgg eta gta 499 
Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala Ser Ala Trp Leu Val 
120 125 130 

aaa taattggcta atgaatcctt ttc 525 
Lys 



<210> 374 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Val lie Ser Asn Gly Glu Glv Pro Val Val Ala Leu Arr r nlv- A5:;t-> t1p> 
15 10 15 

Asp Ala Leu Pro Met Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr 
20 25 30 

Gly Val Thr Gin Val Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala 
35 40 45 

His Thr Cys Gly His Asp Val His lie Ser Ser Leu Leu Gly Ala Val 
50 55 60 

Gin Ala Phe Asn Ser His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala 
65 70 75 80 

Val Phe Gin Pro Ala Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala 
85 90 95 

Asp Gin Asp Asn Ala Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp 
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100 105 110 

Met Gin Pro Thr Leu Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala 
115 120 125 

Ser Ala Trp Leu Val Lys 
130 



<210> 375 
<211> 966 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (943) 

<223> RXA02194 

<400> 375 

gaaatctccc agctcattta ttggacccag gtcatcatgg ttgctcgcgg cctgaagcca 60 

gaagatatct acaagaacct gtaggagtct taaagcaatc atg ttg aaa ate get 115 

Met Leu Lys He Ala 
1 5 



gte cca aae aaa ggc teg ctg tec gag egc gee atg gaa ate ete gee 
Val Pro Asn Ly$ Gly Ser Leu Ser Glu Arg Ala Met Glu He Leu Ala 
10 15 20 

gaa gca ggc tac gca ggc cgt gga gat tec aaa tec etc aac gtt ttt 
Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys Ser Leu Asn Val Phe 
25 30 35 

gat gaa gca aac aac gtt gaa ttc tte tte ett egc cet aaa gat ate 
Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu Arg Pro Lys Asp He 
40 45 50 

gee ate tac gtt get ggt ggc eag etc gat ttg ggt ate ace ggc egc 
Ala He Tyr Val Ala Gly Gly Gin Leu Asp Leu Gly He Thr Gly Arg 
55 60 65 

gac ctt get egc gat tec cag get gat gtc cae gaa gtt ett tec etc 
Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His Glu Val Leu Ser Leu 
70 75 80 85 

ggc ttc ggt tec tee act ttc cgt tac gca gca cca get gat gaa gag 
Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala Pro Ala Asp Glu Glu 
90 95 100 

tgg age ate gaa aag etc gac ggc aag egc ate get ace tet tac cec 
Trp Ser He Glu Lys Leu Asp Gly Lys Arg He Ala Thr Ser Tyr Pro 
105 110 115 



163 



211 



259 



307 



355 



403 



451 



aac ett gtt egc gat gac etc gca gca cgt ggg ett tec get gag gtg 499 
Asn Leu Val Arg Asp Asp Leu Ala Ala Arg Gly Leu Ser Ala Glu Val 
120 125 130 



ete egc etc gac ggt gca gta gag gta tec ate aag ctt ggt gtc gca 
Leu Arg Leu Asp Gly Ala Val Glu Val Ser He Lys Leu Gly Val Ala 
135 140 145 



547 



565 
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gat gcc ate gcc gat gtt gta tec acc ggc cgc acg ctg cgt cag caa 595 
Asp Ala lie Ala Asp Val Val Ser Thr Gly Arg Thr Leu Arg Gin Gin 
150 155 160 165 

ggt ctt gca cct ttc ggc gag gtt ctg tgc acc tct gag get gtc att 643 
Gly Leu Ala Pro Phe Gly Glu Val Leu Cys Thr Ser Glu Ala Val He 
170 175 180 

gtt ggc cgc aag gat gaa aag gtc acc cca gag cag cag ate ctg ctt 691 
Val Gly Arg Lys Asp Glu Lys Val Thr Pro Glu Gin Gin He Leu Leu 
185 190 195 

cgc cgc ate cag gga att ttg cac gcg cag aac ttc etc atg ctg gat 739 
Arg Arg He Gin Gly He Leu His Ala Gin Asn Phe Leu Met Leu Asp 
200 205 210 

tac aac gtc gac cgc gac aac ctg gac get gcc act gca gta acc cca 787 
Tyr Asn Val Asp Arg Asp Asn Leu Asp Ala Ala Thr Ala Val Thr Pro 

215 220 225 

ggc tta tec ggc cca acg gta tec cca ctg gca cgc gac aac tgg gtt 835 
Gly Leu Ser Gly Pro Thr Val Ser Pro Leu Ala Arg Asp Asn Trp Val 
230 235 240 245 

get gta cgc gcc atg gtg cca cgc agg tea get aac gee ate atg gat 883 
Ala Val Arg Ala Met Val Pro Arg Arg Ser Ala Asn Ala He Met Asp 
250 255 260 

aag ctt get gga etc ggc get gaa gcc ate ctg get tet gaa ate cgc 931 
Lys Leu Ala Gly Leu Gly Ala Glu Ala He Leu Ala Ser Glu He Arg 
265 270 275 

ate gee cgc ate tagttttaac tacecccgaa aat 966 
He Ala Arg He 
280 



<210> 376 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 376 

Met Leu Lys He Ala Val Pro Asn Lys Gly Ser Leu Ser Glu Arg Ala 
15 10 15 

Met Glu He Leu Ala Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys 
20 25 30 

Ser Leu Asn Val Phe Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu 
35 40 45 

Arg Pro Lys Asp He Ala He Tyr Val Ala Gly Gly Gin Leu Asp Leu 
50 55 60 

Gly He Thr Gly Arg Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His 
65 70 75 80 

Glu Val Leu Ser Leu Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala 
85 90 95 
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Pro Ala Asp Glu Glu Trp Ser He Glu Lys Leu Asp Gly Lys Arg He 
100 105 110 

Ala Thr Ser Tyr Pro Asn Leu Val Arg Asp Asp Leu Ala Ala Arg Gly 
115 120 125 

Leu Ser Ala Glu Val Leu Arg Leu Asp Gly Ala Val Glu Val Ser He 
130 135 140 

Lys Leu Gly Val Ala Asp Ala He Ala Asp Val Val Ser Thr Gly Arg 
145 150 155 160 

Thr Leu Arg Gin Gin Gly Leu Ala Pro Phe Gly Glu Val Leu Cys Thr 
165 170 175 

Ser Glu Ala Val He Val Gly Arg Lys Asp Glu Lys Val Thr Pro Glu 
180 185 190 

Gin Gin He Leu Leu Arg Arg He Gin Gly He Leu His Ala Gin Asn 
195 200 205 

Phe Leu Met Leu Asp Tyr Asn Val Asp Arg Asp Asn Leu Asp Ala Ala 
210 215 220 

Thr Ala Val Thr Pro Gly Leu Ser Gly Pro Thr Val Ser Pro Leu Ala 
225 230 235 240 

Arg Asp Asn Trp Val Ala Val Arg Ala Met Val Pro Arg Arg Ser Ala 

245 250 255 

Asn Ala He Met Asp Lys Leu Ala Gly Leu Gly Ala Glu Ala He Leu 
260 265 270 



Ala Ser Glu He Arg He Ala Arg He 
275 280 



<210> 377 
<211> 393 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) , . (370) 
<223> RXA02195 

<400> 377 

tcgagccggc aggtgtcgca aaataaaacc aggtggggga gtgaaattat tcgactaata 60 

tcctccccca aacacacatt gataactgtt gtgtggaaga atg tac cga gtg aag 115 

Met Tyr Arg Val Lys 
1 5 



aca ttt gac teg ctg tac gaa gaa ctt ctt aac cgt get cag acc cgc 
Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn Arg Ala Gin Thr Arg 
10 15 20 



163 



cct gaa ggg tct gga acc gtg gcc gcc ttg gat aaa ggc ate cat cat 211 
I -o Glu Gly Ser Gly Thr Val Ala Ala Leu Asp Lys Gly He His His 
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25 30 35 

eta ggc aag aag gtc ate gaa gaa gcc gga gag gtc tgg att gca gcc 259 
Leu Gly Lys Lys Val lie Glu Glu Ala Gly Glu Val Trp lie Ala Ala 
40 45 50 

gag tat gag acc gat gaa gag eta gcc gga gaa ate tec cag etc att 307 
Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu lie Ser Gin Leu lie 
55 60 65 

tat tgg acc cag gtc ate atg gtt get cgc ggc ctg aag cea gaa gat 355 
Tyr Trp Thr Gin Val lie Met Val Ala Arg Gly Leu Lys Pro Glu Asp 
70 75 80 85 

ate tac aag aac ctg taggagtttt aaagcaatca tgt 393 
lie Tyr Lys Asn Leu 
90 



<210> 378 
<211> 90 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 378 

Met Tyr Arg Val Lys Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn 
15 10 15 

Arg Ala Gin Thr Arg Pro Glu Gly Ser Gly Thr Val Ala Ala Leu Asp 
20 25 30 

Lys Gly lie His His Leu Gly Lys Lys Val lie Glu Glu Ala Gly Glu 
35 40 45 

Val Trp lie Ala Ala Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu 
50 55 60 

lie Ser Gin Leu lie Tyr Trp Thr Gin Val lie Met Val Ala Arg Gly 
65 70 75 80 

Leu Lys Pro Glu Asp lie Tyr Lys Asn Leu 
85 90 



<210> 379 
<211> 477 
<212> DNA 

<213> Corynebaeterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXA01097 

<400> 379 

gcgccaacgc agtgcttgcc gcgaccattt 
taaagggagc cattaaagat geaggatttg 



tccacttccg cgaagtaace atcgccgaag 60 

aggtgeggaa atg agt gac aat eca 115 
Met Ser Asp Asn Pro 
1 5 
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caa gag tat gag ctg gat tgg gac gtc gaa aag cga tta aag ctt aac 
Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys Arg Leu Lys Leu Asn 
10 15 20 



163 



gac gcc ggc ctg gtg ccg gca ate gtc cag gcc gac ggg acc aac gag 211 
Asp Ala Gly Leu Val Pro Ala He Val Gin Ala Asp Gly Thr Asn Glu 
25 30 35 



gtc etc atg atg gcc tgg atg gat acc cac gcg eta gcc tat act ttg 
Val Leu Met Met Ala Trp Met Asp Thr His Ala Leu Ala Tyr Thr Leu 
40 45 50 



259 



gcg acc cgc cgt gga acc tat ttt tct agg tec cgc aac gag tac tgg 307 
Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser Arg Asn Glu Tyr Trp 
55 60 65 

ate aag ggc ctg acc tct gga aac gtc caa gaa gtc acc gga ctt gcc 355 
He Lys Gly Leu Thr Ser Gly Asn Val Gin Glu Val Thr Gly Leu Ala 
70 75 80 85 

etc gac tgc gac ggc gac acc gtc ctt ctg acc gtg aaa caa ace ggc 403 
Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr Val Lys Gin Thr Gly 
90 95 100 

ggt gcg tgc cac act ggt gcc cac aca tgt tte gac aat gac gtt ttg 451 
Gly Ala Cys His Thr Gly Ala His Thr Cys Phe Asp Asn Asp Val Leu 
105 110 115 

ctg taaaagcaac aacgattaag gaa 477 
Lgu 



<210> 380 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 380 

Met Ser Asp Asn Pro Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys 
15 10 15 

Arg Leu Lys Leu Asn Asp Ala Gly Leu Val Pro Ala He Val Gin Ala 
20 25 30 

Asp Gly Thr Asn Glu Val Leu Met Met Ala Trp Met Asp Thr His Ala 

35 40 45 

Leu Ala Tyr Thr Leu Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser 
50 55 60 

Arg Asn Glu Tyr Trp He Lys Gly Leu Thr Ser Gly Asn Val Gin Glu 
65 70 75 80 

Val Thr Gly Leu Ala Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr 
85 90 95 

Val Lys Gin Thr Gly Gly Ala Cys His Thr Gly Ala His Thr Cys Phe 
100 105 110 

Asp Asn Asp Val Leu Leu 
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<210> 381 
<211> 861 
<212> DNA 

<213> Corynebac terium glutamicum 

<220> 

<221> CDS 

<222> (101) . - (838) 

<223> FOCAOllOO 

<400> 381 

gctgtgggct actcaattcc acccagaaaa atcaggtgac gcaggcgcac agctactgcg 60 

aaactggatc aactacatct aacagatagg atcaatattc atg acc ttc act att 115 

Met Thr Phe Thr lie 
1 5 

ctt cct gca gtc gat gca gtt aac gga caa gca gtt cgc eta gat cag 163 
Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala Val Arg Leu Asp Gin 
10 15 20 

ggc gag gcc ggc act gaa aag tct tat ggc acc cct ttg gaa tec gca 211 
Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr Pro Leu Glu Ser Ala 
25 30 35 

ctg aag tgg cag gag cag ggt gca aag tgg ttg cac ttt gtg gac ctg 259 
Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu His Phe Val Asp Leu 
40 45 50 

gac gca gcg ttc aac cgt ggt tec aac cat gag atg atg gcg gaa att 307 
Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu Met Met Ala Glu lie 
55 60 65 

gtc ggc aag etc gat gtt gat gtg gag etc act ggc ggt ate cgt gat 355 
Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr Gly Gly lie Arg Asp 
70 75 80 85 

gat gag tct ctg gag cgc gcg ctg gca acc ggt gca cgt cgt gta aac 403 
Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly Ala Arg Arg Val Asn 
90 9S inn 

att ggt acc get get ctg gag aag eca gag tgg att get tct gcg att 451 
He Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp He Ala Ser Ala He 
105 110 115 

caa cgc tat ggc gag aag att get gtc gat ate get gtg cgt ttg gaa 499 
Gin Arg Tyr Gly Glu Lys He Ala Val Asp He Ala Val Arg Leu Glu 
120 125 130 

gat ggt gaa tgg cgc acc cgt gga aac ggt tgg gtc tec gat ggt ggc 547 
Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp Val Ser Asp Gly Gly 
135 140 145 

gat ctg tgg gaa gtt etc gag cgt ttg gat tec caa ggt tgt gca cgt 595 
Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser Gin Gly Cys Ala Arg 
150 155 160 165 

ttc gtig gtt acc gat gtg tec aag gac ggc acc ttg agt ggt cca aat 643 



570 



BNSDOC'D <-WO 01CO843A2 



wo 01/00843 



PCT/I BOO/00923 



Phe Val Val Thr Asp Val 
170 

gtt gag ctg ctg cgt gag 
Val Glu Leu Leu Arg Glu 
185 

gca tct ggt gga att tct 
Ala Ser Gly Gly lie Ser 
200 

tac cag gat gag ggc att 
Tyr Gin Asp Glu Gly He 
215 

gag cac aag ttc acc etc 
Glu His Lys Phe Thr Leu 
230 235 

ggt taatacatgg atgctcgt' 
Gly 



Ser Lys Asp Gly Thr Leu 
175 

gtt get gca get aca gac 

Val Ala Ala Ala Thr Asp 
190 

gtt ttg gaa gat gtt ttg 

Val Leu Glu Asp Val Leu 
205 

gat tec gtc ate att ggc 
Asp Ser Val He He Gly 

220 225 

gaa gag get ttg get gca 
Glu Glu Ala Leu Ala Ala 
240 

39 gat 



Ser Gly Pro Asn 
180 

gca cct ate gtg 691 
Ala Pro He Val 
195 

gaa eta gee aag 739 

Glu Leu Ala Lys 

210 

aag gca ctt tat 787 
Lys Ala Leu Tyr 



gta gaa aag etc 835 
Val Glu Lys Leu 
245 

861 



<210> 382 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Met Thr Phe Thr He Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala 
15 10 15 

Val Arg Leu Asp Gin Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr 
20 25 30 

Pro Leu Glu Ser Ala Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu 
35 40 45 

His Phe Val Asp Leu Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu 
50 55 60 

Ket Met Ala Glu He Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr 
65 70 75 80 

Gly Gly He Arg Asp Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly 
85 90 95 

Ala Arg Arg Val Asn He Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp 
100 105 110 

He Ala Ser Ala He Gin Arg Tyr Gly Glu Lys He Ala Val Asp He 
115 120 125 

Ala Val Arg Leu Glu Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp 
130 135 140 

Va^ Ser Asp Gly Gly Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser 
145 150 155 160 

Gin Gly Cys Ala Arg Phe Val Val Thr Asp Val Ser Lys Asp Gly Thr 



571 



wo (11/00843 



PCT/IB(M>/00923 



165 170 175 

Leu Ser Gly Pro Asn Val Glu Leu Leu Arg Glu Val Ala Ala Ala Thr 
180 185 190 

Asp Ala Pro He Val Ala Ser Gly Gly He Ser Val Leu Glu Asp Val 
195 200 205 

Leu Glu Leu Ala Lys Tyr Gin Asp Glu Gly He Asp Ser Val He He 
210 215 220 

Gly Lys Ala Leu Tyr Glu His Lys Phe Thr Leu Glu Glu Ala Leu Ala 
225 230 235 240 

Ala Val Glu Lys Leu Gly 
245 



<210> 383 
<211> 756 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . - (733) 

<223> RXAOllOl 

<400> 383 

atcgcagcta ggccagtgtg gtggatataa aacccttttg gggagaaaga aactcgactg 60 

cggttcttga tcctgaaagc acgtgacata aactatcggc atg acc aaa act gtc 115 

Met Thr Lys Thr Val 
1 5 

gcc ctt etc gac tac gga tct gga aac ctt cgt tct get caa cgc gca 163 
Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg Ser Ala Gin Arg Ala 
10 15 20 

eta gag cgt gcc ggt gca gaa gtt ate gtg age tec gat cea gaa gtt 211 
Leu Glu Arg Ala Gly Ala Glu Val He Val Ser Ser Asp Pro Glu Val 
25 30 35 

tge ace aac get gat ggc etc eta gtt cet gga gtg gge gca ttt gat 259 
Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly Val Gly Ala Phe Asp 
40 45 50 

gee tge atg aag ggt ttg aaa aac gtc ttc gga eat cgc att ate gga 307 
Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly His Arg He He Gly 
55 60 65 

cag cgt ctt get ggt gga cgt cea gtg atg ggt att tgt gtg ggc atg 355 
Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly He Cys Val Gly Met 
70 75 80 85 

cag ate ctg ttc gat gaa gge gat gag cac ggc att aag tea get ggt 403 
Gin He Leu Phe Asp Glu Gly Asp Glu His Gly He Lys Ser Ala Gly 
90 95 100 

tge ggc gag tgg cct ggc aaa gtg gaa cgc etc caa gcg gag ate ctg 451 
Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu Gin Ala Glu He Leu 
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105 110 115 

cct cac atg ggg tgg aac aca ctt gaa atg cct acc aac tea cca atg 
Pro His Met Gly Trp Asn Thr Leu Glu Met Pro Thr Asn Ser Pro Met 
120 125 130 

ttt gag gga att tea cct gat gag cgt ttc tac ttc gtg cac tec tat 
Phe Glu Gly He Ser Pro Asp Glu Arg Phe Tyr Phe Val His Ser Tyr 
135 140 145 

ggt gtg cgc aag tgg acg ttg gaa acc gac gat ctg acc acg cct cca 
Gly Val Arg Lys Trp Thr Leu Glu Thr Asp Asp Leu Thr Thr Pro Pro 
150 155 160 165 

gag gtt gtg tgg gcg aag cac gaa aat gat cgt ttt gtg gca get gtg 
Glu Val Val Trp Ala Lys His Glu Asn Asp Arg Phe Val Ala Ala Val 
170 175 180 

gaa aac ggc acg ctg tgg get act caa ttc cac cca gaa aaa tea ggt 
Glu Asn Gly Thr Leu Trp Ala Thr Gin Phe His Pro Glu Lys Ser Gly 
185 190 195 



499 



547 



595 



643 



691 



gac gca ggc gca cag eta ctg cga aac tgg ate aac tac ate 733 
Asp Ala Gly Ala Gin Leu Leu Arg Asn Trp He Asn Tyr He 
200 205 210 

taacagatag gatcaatatt cat 7^6 



<210> 384 
<211> 211 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Met Thr Lys Thr Val Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg 
15 10 15 

Ser Ala Gin Arg Ala Leu Glu Arg Ala Gly Ala Glu Val He Val Ser 
20 25 30 

Ser Asp Pro Glu Val Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly 
35 40 45 

Val Gly Ala Phe Asp Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly 
50 55 60 

His Arg He He Gly Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly 
65 70 75 80 

He Cys Val Gly Met Gin He Leu Phe Asp Glu Gly Asp Glu His Gly 
85 90 95 

He Lys Ser Ala Gly Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu 
100 105 110 

Gin Ala Glu He Leu Pro His Met Gly Trp Asn Thr Leu Glu Met Pro 
115 120 125 

Thr Asn Ser Pro Met Phe Glu Gly He Ser Pro Asp Glu Arg Phe Tyr 
130 135 140 
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Phe Val His Ser 
145 

Leu Thr Thr Pro 



Phe Val Ala Ala 
180 

Pro Glu Lys Ser 
195 



Tyr Gly Val Arg 
150 

Pro Glu Val Val 
165 

Val Glu Asn Gly 



Gly Asp Ala Gly 
200 



Lys Trp Thr Leu 
155 

Trp Ala Lys His 
170 

Thr Leu Trp Ala 
185 

Ala Gin Leu Leu 



Glu Thr Asp Asp 
160 

Glu Asn Asp Arg 
175 

Thr Gin Phe His 
190 

Arg Asn Trp lie 
205 



Asn Tyr lie 
210 



<210> 385 

<211> 723 

<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXN01657 



<400> 385 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 

ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 115 

Val lie Val Gly Val 
1 5 



tta get etc cag ggc ggg gtg gaa gaa cac etc acc gcc ttg gaa get 163 
Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 
10 15 20 



ete gga gcg acg aee ega aaa gta cgt gtg eea aag gae ett gat ggt 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 
25 30 35 



211 



etc gaa gge ate gtc^tc ccc ggc ggg_ aaa tec ace__cLtxi_^t±xL-CLa£i.^ayaa- 



Leu Giu Gly lie Val lie Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 



ctg get egg aca ttc gae gtg gta gaa ect eta gcg aat etc att egc 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu lie Arg 
55 60 65 



307 



gae ggc eta ccc gtt ttc get aee tgc get gge ctg ate tat ctg gcg 355 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu lie Tyr Leu Ala 
70 75 80 85 



aaa cac etc gae aac cca gca agg gga caa caa acc ttg gcg gta gtg 403 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 
90 95 100 



gae gtg gtg gtg cgt ega aac gca ttt gge gee caa egc gaa tec ttc 451 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 
105 110 115 
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cac acc acc gtg gat gtt tec etc gac ggt gca aca ttc ccc gga gtg 499 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 

cag gcc teg ttt ate cga get cce ate gte act get ttt ggt eet aeg 547 
Gin Ala Ser Phe He Arg Ala Pro He Val Thr Ala Phe Gly Pro Thr 
135 140 145 

gta gaa geg ate get get etc aac ggt ggg gag gtg gtt ggt gta ege 595 
Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 

caa gge aac ate ate gcg ctg tct ttc cat ccc gaa gaa acc ggc gat 643 
Gin Gly Asn He He Ala Leu Ser Phe His Pro Glu Glu Thr Gly Asp 
170 175 180 

tac cgc ate cac caa gcc tgg ctg gac ctg gtg aga aaa cac get gaa 691 
Tyr Arg He His Gin Ala Trp Leu Asp Leu Val Arg Lys His Ala Glu 
185 190 195 

ctg gcg att tgatgttttc ggtagcgctc tgt 723 
Leu Ala He 
200 



<210> 386 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 386 

Val He Val Gly Val Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu 
15 10 15 

Thr Ala Leu Glu Ala Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro 
20 25 30 

Lys Asp Leu Asp Gly Leu Glu Gly He Val He Pro Gly Gly Glu Ser 
35 40 45 

Thr Val Leu Asp Lys Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu 
50 55 60 

Ala Asn Leu He Arg Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly 
65 70 75 80 

Leu He Tyr Leu Ala Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin 
85 90 95 

Thr Leu Ala Val Val Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala 
100 105 110 

Gin Arg Glu Ser Phe Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala 
115 120 125 

Thr Phe Pro Gly Val Gin Ala Ser Phe He Arg Ala Pro He Val Thr 
130 135 140 

Ala Phe Gly Pro Thr Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu 
145 150 155 160 
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Val Val Gly Val Arg Gin Gly Asn lie lie Ala Leu Ser Phe His Pro 
165 170 175 

Glu Glu Thr Gly Asp Tyr Arg lie His Gin Ala Trp Leu Asp Leu Val 
180 185 190 

Arg Lys His Ala Glu Leu Ala lie 
195 200 



<210> 387 
<211> 601 

<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (601) 

<223> FRXA01657 

<400> 387 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 

ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 115 

Val He Val Gly Val 
1 5 

tta get etc cag ggc ggg gtg gaa gaa cac cte acc gcc ttg gaa get 163 
Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 
10 15 20 

etc gga gcg acg acc cga aaa gta egt gtg cca aag gae ctt gat ggt 211 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 
25 30 35 

etc gaa ggc ate gtc ate ecc ggc ggg gaa tee acc gtg ttg gac aaa 259 
Leu Glu Gly He Val He Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 

ctg get egg aca tte gac gtg gta gaa cet eta gcg aat cte att egc 307 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu He Arg 
55 fin 

gac ggc eta ccc gtt tte get acc tgc get ggc ctg ate tat ctg gcg 355 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu He Tyr Leu Ala 
70 75 80 85 

aaa cac etc gae aac cca gca agg gga caa caa acc ttg gcg gta gtg 403 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 
90 95 100 

gac gtg gtg gtg egc cga aac gca ttt ggc gee caa egc gaa tee tte 451 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 
105 110 115 

gae ace acc gtg gat gtt tec tte gac ggt gca aca tte ccc gga gtg 499 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 

cag gcc teg ttt ate cga gcr. ccc ate gtc act get ttt ggt cct acg 547 
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Gin Ala Ser Phe He Arg Ala Pro He Val Thr Ala Phe Gly Pro Thr 
135 140 145 

gta gaa gcg ate get get etc aac ggt ggg gag gtg gtt ggt gta cgc 595 
Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 



caa ggc 
Gin Gly 



601 



<210> 388 
<211> 167 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Val He Val Gly Val Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu 
15 10 15 

Thr Ala Leu Glu Ala Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro 
20 25 30 

Lys Asp Leu Asp Gly Leu Glu Gly He Val He Pro Gly Gly Glu Ser 
35 40 45 

Thr Val Leu Asp Lys Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu 
50 55 60 

Ala Asn Leu He Arg Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly 
65 70 75 80 

Leu He Tyr Leu Ala Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin 
85 90 95 

Thr Leu Ala Val Val Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala 
100 105 110 

Gin Arg Glu Ser Phe Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala 
115 120 125 

Thr Phe Pro Gly Val Gin Ala Ser Phe He Arg Ala Pro He Val Thr 
130 135 140 

Ala Phe Gly Pro Thr Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu 
145 150 155 160 

Val Val Gly Val Arg Gin Gly 
165 



<210> 389 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXA01098 
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<400> 389 

aaaagggctc acgatgtgct gttaagtaag attgaaaaag ttcggttgat gcatgcagat 60 

gcaggtaatg accagtcgtt aaatgaggag tacaagtaaa atg ggc gtg gca att 115 

Met Gly Val Ala He 

1 5 

cga gtt att cct tgc ctg gac gtg gac aac ggc egg gtt gtt aaa ggc 163 

Arg Val He Pro Cys Leu Asp Val Asp Asn Gly Arg Val Val Lys Gly 

10 15 20 

gtg aac ttt gaa aac etc cgc gat get ggc gat cct gtg gag ttg gca 211 
Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp Pro Val Glu Leu Ala 
25 30 35 

aag cgc tat gac gag gaa ggg gca gat gag ctg acc ttc ctg gat gtc 259 
Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu Thr Phe Leu Asp Val 
40 45 50 

acc gcc teg aag cat ggt cgc ggc acc atg ctg gat gtt gtt cga cgc 307 
Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu Asp Val Val Arg Arg 
55 60 65 

acc get gat cag gtg ttc ate cct ctg act gtc ggt ggc ggc gtg cgc 355 
Thr Ala Asp Gin Val Phe He Pro Leu Thr Val Gly Gly Gly Val Arg 
70 75 80 85 

age gaa gaa gat gtt gat caa ttg ctg cgc get ggc gee gac aag gtt 403 
Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala Gly Ala Asp Lys Val 
90 95 100 

teg gtg aac acg tct gcg att gcc cgt cca gaa ctg ctg tea gag ctg 451 
Ser Val Asn Thr Ser Ala He Ala Arg Pro Glu Leu Leu Ser Glu Leu 
105 110 115 

tec aag cgt ttt ggt get cag tgc ate gtg ttg tct gtg gat gcc agg 499 
Ser Lys Arg Phe Gly Ala Gin Cys He Val Leu Ser Val Asp Ala Arg 
120 125 130 

cgc gtt cct gaa ggt gga act cct cag cca tct ggt ttt gaa gtc acc 547 
Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser Gly Phe Glu Val Thr 

135 1^0 

acc eac ggc ggt tec aag tec gca gaa ctt gat gca ate gag tgg gca 595 
Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp Ala He Glu Trp Ala 
150 155 160 165 

aag cgc ggc gaa gag ctg ggc gtt ggc gaa att ctg etc aac tec atg 643 
Lys Arg Gly Glu Glu Leu Gly Val Gly Glu He Leu Leu Asn Ser Met 
170 175 180 

gac ggc gac ggc acc aaa aac ggc ttt gac eta gag ctg ctg gaa aaa 691 
Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu Glu Leu Leu Glu Lys 
185 190 195 

gtt cgc gca gcc gta tec att cct gta ate gee tec ggc ggc get ggc 739 
Val Arg Ala Ala Val Ser He Pro Val He Ala Ser Gly Gly Ala Gly 
200 205 210 

aag gcg gag cat ttc cca cca get gtt gca get ggc gcc aac gca gtg 787 
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Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala Gly Ala Asn Ala Val 
215 220 225 

ctt gcc gcg acc att ttc cac ttc cgc gaa gta acc ate gcc gaa gta 
Leu Ala Ala Thr He Phe His Phe Arg Glu Val Thr He Ala Glu Val 
230 235 240 245 

aag gga gcc att aaa gat gca gga ttt gag gtg egg aaa tgagtgacaa 

Lys Gly Ala He Lys Asp Ala Gly Phe Glu Val Arg Lys 
250 255 

tccacaagag tat 



835 



884 



897 



<210> 390 
<211> 258 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Met Gly Val Ala He Arg Val He Pro Cys Leu Asp Val Asp Asn Gly 
15 10 15 

Arg Val Val Lys Gly Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp 
20 25 30 

Pro Val Glu Leu Ala Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu 
35 40 45 

Thr Phe Leu Asp Val Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu 
50 55 60 

Asp Val Val Arg Arg Thr Ala Asp Gin Val Phe He Pro Leu Thr Val 
65 70 75 80 

Gly Gly Gly Val Arg Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala 
85 90 95 

Gly Ala Asp Lys Val Ser Val Asn Thr Ser Ala He Ala Arg Pro Glu 
100 105 110 

Leu Leu Ser Glu Leu Ser Lys Arg Phe Gly Ala Gin Cys He Val Leu 
115 120 125 

Ser Val Asp Ala Arg Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser 
130 135 140 

Gly Phe Glu Val Thr Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp 
145 150 155 160 

Ala He Glu Trp Ala Lys Arg Gly Glu Glu Leu Gly Val Gly Glu He 
165 170 175 

Leu Leu Asn Ser Met Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu 
180 185 190 

Glu Leu Leu Glu Lys Val Arg Ala Ala Val Ser He Pro Val He Ala 
195 200 205 

Ser Gly Gly Ala Gly Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala 
210 215 220 
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Gly Ala Asn Ala Val Leu Ala Ala Thr lie Phe His Phe Arg Glu Val 
225 230 235 240 

Thr lie Ala Glu Val Lys Gly Ala He Lys Asp Ala Gly Phe Glu Val 
245 250 255 

Arg Lys 



<210> 391 
<211> 729 
<212> DNA 

<213> Corynebac teriuin glutamicum 

<220> 
<221> CDS 

<222> (101) , . (706) 
<223> RXN01104 

<400> 391 

cacttgcgca ctaccattgg tgtgcctgag gaaaatgatg cgtttttgga cgcagctgca 60 

gagatcatca agctgaacct gtaagagaga agaatttttc atg act gtc gca cca 115 

Met Thr Val Ala Pro 
1 5 

aga att ggt acc gca acc cgc acc acc age gaa tec gac ate acc gtc 163 
Arg He Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp He Thr Val 
10 15 20 

gag ate aae ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 211 
Glu He Asn Leu Asp Gly Thr Gly Lys Val Asp He Asp Thr Gly Leu 
25 30 35 

cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 259 
Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 
40 45 50 

gat ctg aaa gtc cat gee aag ggc gac ate gag ate gac gca cac cac 307 
Asp Leu Lys Val His Ala Lys Gly Asp He Glu He Asp Ala His His 
55 60 

acc gtg gaa gat acc gcc ate gtg etc ggc caa gca etc ctt gac get 355 
Thr Val Glu Asp Thr Ala He Val Leu Gly Gin Ala Leu Leu Asp Ala 
70 75 80 85 

att ggc gac aag aaa ggc ate cgc cgt ttc gca tec tgc cag ctg cec 403 
He Gly Asp Lys Lys Gly He Arg Arg Phe Ala Ser Cys Gin Leu Pro 
90 95 100 

atg gat gag gca tta gtg gag tec gtg gtg gat ate tec ggt cgc cca 451 
Met Asp Glu Ala Leu Val Glu Ser Val Val Asp He Ser Gly Arg Pro 
105 110 115 

tac ttc gtg ate tec ggc gaa cca gac cac atg ate acc tec gtg ate 499 
Tyr Phe Val He Ser Gly Glu Pro Asp His Met He Thr Ser Val He 
120 125 130 

ggt gga cac tac gca acc gtg ate aae gag cac ttc ttt gaa acc etc 547 
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Gly Gly His Tyr Ala Thr Val He Asn Glu His Phe Phe Glu Thr Leu 
135 140 145 

gcg etc aac tec cga ate acc etc cac gtg ate tgc cac tac ggc cgc 595 
Ala Leu Asn Ser Arg He Thr Leu His Val He Cys His Tyr Gly Arg 
150 155 160 165 

gac cct cac cac ate acc gaa gca gag tac aag get gtt gee cgt gcg 643 
Asp Pro His His He Thr Glu Ala Glu Tyr Lys Ala Val Ala Arg Ala 
170 175 180 

ctg cgc ggt gee gta gag atg gat cct cgt caa aca gga ate cca tec 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly He Pro Ser 
185 190 195 

act aag gga gcg etc tagaeatgaa ctcttctccc ate 729 
Thr Lys Gly Ala Leu 
200 



691 



<210> 392 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 392 

Met Thr Val Ala Pro Arg He Gly Thr Ala Thr Arg Thr Thr Ser Glu 
15 10 15 

Ser Asp He Thr Val Glu He Asn Leu Asp Gly Thr Gly Lys Val Asp 
20 25 30 

He Asp Thr Gly Leu Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly 
35 40 45 

Val His Gly Ser Phe Asp Leu Lys Val His Ala Lys Gly Asp He Glu 
50 55 60 

He Asp Ala His His Thr Val Glu Asp Thr Ala He Val Leu Gly Gin 
65 70 75 80 

Ala Leu Leu Asp Ala He Gly Asp Lys Lys Gly He Arg Arg Phe Ala 
85 90 95 

Ser Cys Gin Leu Pro Met Asp Glu Ala Leu Val Glu Ser Val Val Asp 
100 105 110 

He Ser Gly Arg Pro Tyr Phe Val He Ser Gly Glu Pro Asp His Met 
115 120 125 

He Thr Ser Val He Gly Gly His Tyr Ala Thr Val He Asn Glu His 
130 135 140 

Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg He Thr Leu His Val He 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His He Thr Glu Ala Glu Tyr Lys 
165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 
180 185 190 
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Thr Gly lie Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 393 

<211> 729 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101) . . (706) 

<223> FRXA01104 

<400> 393 

cacttgcgca ctaccattgg tgtgcctgag gaaaatgatg cgtttttgga cgcagctgca 60 

gagatcatca agctgaacct gtaagagaga agaatttttc atg act gtc gca cca 115 

Met Thr Val Ala Pro 
1 5 

aga att ggt acc gca acc cgc acc acc age gaa tec gac ate acc gtc 163 
Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp lie Thr Val 
10 15 20 

gag ate aac ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 211 
Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp lie Asp Thr Gly Leu 
25 30 35 

cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 259 
Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 
40 45 50 

gat ctg aaa gtc eat gee aag ggc gac ate gag ate gac gca cac cac 307 
Asp Leu Lys Val His Ala Lys Gly Asp lie Glu lie Asp Ala His His 
55 60 65 

acc gtg gaa gat acc gee ate gtg etc ggc caa gca etc ett gac get 355 
Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin Ala Leu Leu Asp Ala 
70 75 80 85 

att ggc gac aag aaa ggc ate cgc CQt ttc gca te c tac caa eta r^nn dm 

A 



lie 5iy Asp Lys Lys Gly lie Arg Arg Phe Ala Ser Cys Gin Leu Pro 
90 95 100 

atg gat gag gca tta gtg gag tec gtg gtg gat ate tee ggt ege cca 451 
Met Asp Glu Ala Leu Val Glu Ser Val Val Asp lie Ser Gly Arg Pro 
105 110 115 

tac ttc gtg ate tec ggc gaa cca gac cac atg ate ace tee gtg ate 499 
Tyr Phe Val lie Ser Gly Glu Pro Asp His Met lie Thr Ser Val lie 
120 125 130 

ggt gga cac tac gca acc gtg ate aac gag cac ttc ttt gaa acc etc 547 
Gly Gly His Tyr Ala Thr Val lie Asn Glu His Phe Phe Glu Thr Leu 
135 140 145 

gcg etc aac tee ega ate ace etc cac gtg ate tgc cac tac ggc ege 595 
Ala Leu Asn Ser Arg lie Thr Leu His Val lie Cys His Tyr Gly Arg 
150 155 160 165 



582 



BNSDOC»D *WO.. . 0100843A2_I 



wo 01/00843 



PCT/I BOO/00923 



gac cct cac cac ate acc gaa gca gag tac aag get gtt gcc cgt gcg 643 
Asp Pro Kis His He Thr Glu Ala Glu Tyr Lys Ala Val Ala Arg Ala 
170 175 180 

ctg cgc ggt gcc gta gag atg gat cct cgt caa aca gga ate cca tec 691 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly He Pro Ser 
185 190 195 

act aag gga gcg etc tagacatgaa ctcttctccc ate 729 
Thr Lys Gly Ala Leu 
200 



<21D> 394 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Thr Val Ala Pro Arg He Gly Thr Ala Thr Arg Thr Thr Ser Glu 
15 10 15 

Ser Asp He Thr Val Glu He Asn Leu Asp Gly Thr Gly Lys Val Asp 
20 25 30 

He Asp Thr Gly Leu Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly 
35 40 45 

Val His Gly Ser Phe Asp Leu Lys Val His Ala Lys Gly Asp He Glu 
50 55 60 

He Asp Ala His His Thr Val Glu Asp Thr Ala He Val Leu Gly Gin 
65 70 75 80 

Ala Leu Leu Asp Ala He Gly Asp Lys Lys Gly He Arg Arg Phe Ala 
85 90 95 

Ser Cys Gin Leu Pro Met Asp Glu Ala Leu Val Glu Ser Val Val Asp 
100 105 110 

He Ser Gly Arg Pro Tyr Phe Val He Ser Gly Glu Pro Asp His Met 
115 120 125 

He Thr Ser Val He Gly Gly His Tyr Ala Thr Val He Asn Glu His 
130 135 140 

Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg He Thr Leu His Val He 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His He Thr Glu Ala Glu Tyr Lys 
165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 
180 185 190 

Thr Gly He Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 395 
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<211> 987 
<212> DNA 

<213> Corynebacterium glutamicuiu 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXN00446 

<400> 395 

tgctacgaag ttatctagta atgaagttag tttttcccct ctcccggcag cagttgatgc 60 

ggtgacggag gctacttggg gggctaatcg gtacccggat atg ggt gcg gtt gag 115 

Met Gly Ala Val Glu 
1 5 

etc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 163 
Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 
10 15 20 

acg gta ggt tgc ggc teg tct gcg ctg tgt caa cag ctg gtt cag gca 211 
Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 
25 30 35 

acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 259 
Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro Trp Arg Ser Phe Glu 
40 45 50 

get tat cca att ttc gcg cag gtc gcg ggc gee act cct gtt gee att 307 
Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala lie 
55 60 65 

ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gee gcg 355 
Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 
70 75 80 85 

ate act gat aag ace egc etc att ttc ate tgc aac ccc aac aat cct 403 
lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys Asn Pro Asn Asn Pro 
90 95 100 

teg ggc ace acc ate ace cag gcg cag ttt gat aat ttc atg gaa aag 451 
Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 
105 

gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 499 
Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 
120 125 130 

aac cgc gcg gac gac acc cca gtt gcc act gag gaa ate eac cgc cac 547 
Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie His Arg His 
135 140 145 

gac aac gtg aut ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 595 
Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 
150 155 160 165 

ggc ttg cgt gtt ggt tac gee ttc gga aac gca gag ate ate gca gcg 643 
Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie He Ala Ala 
170 175 180 

dtg aat aag gtg get att cct ttc gcg gtg aat tea gca get cag gcg 691 



584 



\VO(H/(M)843 



PCT/IBIMI/(M)923 



Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 
185 190 195 

gca gcg ctt gcg agt ttg aac tct gcc gat gag ttg atg gaa egg gtg 739 
Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 
200 205 210 

gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 787 
Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 
215 220 225 

gcg ccg acg cag gcc aat ttc gtc tgg ctg ccg ggc gag ggc gcc get 835 
Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 
230 235 240 245 

gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att cgc gcg ttc 883 
Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He Arg Ala Phe 
250 255 260 

ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa act gac aag 931 
Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 
265 270 275 

ctg ctg cgc gcg tgg gag gcc ate aat get ggg tagtctttgg cgttttgcgg 984 
Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 
280 285 



tgc 



987 



<210> 396 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 396 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 
20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val He Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro He Phe Ala Gin Val Ala Gly Ala 
50 55 60 

Thr Pro Val Ala He Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala He Thr Asp Lys Thr Arg Leu He Phe He Cys 
85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr He Thr Gin Ala Gin Phe Asp 
100 105 110 

Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu 
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130 

Glu lie His Arg 
145 

Ala Tyr Gly Leu 



Glu lie He Ala 
180 

Ser Ala Ala Gin 
195 

Leu Met Glu Arg 
210 

Ser Ala Leu Gly 
225 

Gly Glu Gly Ala 



Val He Arg Ala 
260 

Glu Glu Thr Asp 
275 



135 

His Asp Asn Val 
150 

Ala Gly Leu Arg 
165 

Ala Met Asn Lys 



Ala Ala Ala Leu 
200 

Val Glu Glu Thr 
215 

Ala Ala Pro Thr 
230 

Ala Glu Leu Ala 
245 

Phe Pro Glu Gly 



Lys Leu Leu Arg 
280 



140 

He Gly Leu Arg 
155 

Val Gly Tyr Ala 
170 

Val Ala He Pro 
185 

Ala Ser Leu Asn 



Val Glu Lys Arg 
220 

Gin Ala Asn Phe 
235 

Ala Lys Leu Ala 
250 

Ala Arg He Ser 
265 

Ala Trp Glu Ala 



Thr Phe Ser Lys 
160 

Phe Gly Asn Ala 
175 

Phe Ala Val Asn 
190 

Ser Ala Asp Glu 
205 

Asp Ala Val Val 



Val Trp Leu Pro 
240 

Glu His Gly He 
255 

Val Thr Asn Ala 
270 

He Asn Ala Gly 
285 



<210> 397 

<211> 545 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (522) 

<223> FRXA00446 



<400> 397 

atg gaa aag gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat 48 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 

15 10 15 

ttt gag ttc aac cgc gcg gac gac acc cca gtt gcc act gag gaa ate 96 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 

20 25 30 

eae cgc eac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 144 

His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 

35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gcc ttc gga aac gca gag ate 192 

Gly Lgu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 

50 55 60 

ate gca gcg atg aat aag gtg get att cct ttc gcg gtg aat tea gca 240 
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He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

get cag ccg gca gcg ctt gcg agt ttg aat tct gcc gat gag ttg atg 
Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 



288 



gaa egg gtg gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg 336 
Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 

ctt ggt get gcg eeg acg cag gcc aat ttc gtc tgg ctg ccg ggc gag 384 
Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

ggc gcc get gag ttg gcg get aaa ttg gee gag eae ggc ate gtg att 
Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He 
130 135 140 

egc gcg ttc cec gag ggt gcg egc att teg gtg ace aac gcc gag gaa 
Arg Ala Phe Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

act gac aag ctg ctg egc gcg tgg gag gee ate aat get ggg 
Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 
165 170 

tagtctttgg cgttttgcgg tgc 545 



432 



480 



522 



<210> 398 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 398 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 
20 25 30 

His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 

He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 

Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 

115 120 125 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He 
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130 

Arg Ala Phe Pro Glu 
145 

Thr Asp Lys Leu Leu 
165 



135 

Gly Ala Arg lie Ser Val 
150 155 

Arg Ala Trp Glu Ala lie 
170 



140 

Thr Asn Ala Glu Glu 
160 

Asn Ala Gly 



<210> 399 
<211> 1221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXA01105 

<400> 399 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 

gctttgaaaa cctccccacc accgacgagg cctaagaaaa atg acc aaa att act 115 

Met Thr Lys lie Thr 
1 5 

ttg age gat ttg cca ttg cgt gaa gaa ctg cgc ggt gag cac get tac 163 
Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 
10 15 20 

ggc gca cce cag etc aac gtt gat att cgc etc aac acc aac gaa aac 211 
Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 
25 30 35 

cct tac cca ccg tea gag gca ttg gtc get gac ttg gtt gcc acc gtg 259 
Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 

gat aag ate gcc acc gag ctg aac cgc tac cca gag cgc gat get gtg 307 
Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val 
55 60 65 

gaa ctg cgt gat gaa ttg act acq tac ate nnn ^^rr r^^Pi ^nn nr^r- n\-rt -xkr 
Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr Lys Gin Thr Gly Val 
70 75 80 85 

get gtc acc agg gat aac ctg tgg get gcc aat ggt tec aat gaa att 403 
Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu lie 
90 95 100 

ctg cag cag ctg ctg cag get ttt ggt gga cct gga cgc ace gcg ttg 451 
Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 
105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 
Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie Leu Ala Lys Gly Thr 
120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 
His Thr Glu Phe lie Ala Val Ser Arg Gly Ala Asp Phe Arg He Asp 
135 140 145 
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atg gat gtg gcg ctg gaa gaa att cgt gca aag cag cct gac att gtt 595 
Met Asp Val Ala Leu Glu Glu He Arg Ala Lys Gin Pro Asp He Val 
150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gac 
Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 
170 175 180 

gat gtt gag cgc ate ate aac gtt gee cca ggc ate gtg ate gtg gat 
Asp Val Glu Arg He He Asn Val Ala Pro Gly He Val He Val Asp 
185 190 195 

gaa get tat gcg gaa ttc tec cca tea ect tea gca ace act ctt ctg 
Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 
200 205 210 

gag aag tac cca acc aag ctg gtg gtg tec cgc ace atg agt aag get 787 
Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 
215 220 225 



ttt gat ttc gca ggt gga cgc etc ggc tac ttc gtg gee aac cca gcg 
Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 
230 235 240 245 

ttt ate gac gee gtg atg eta gtc cgc ctt ccg tat cat ctt tea gcg 
Phe He Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 
250 255 260 

ctg age caa gca gee gca ate gta gcg ctg cgt cac tec get gac aeg 
Leu Ser Gin Ala Ala Ala He Val Ala Leu Arg His Ser Ala Asp Thr 
265 270 275 

ctg gga ace gtc gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 
Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 
280 285 290 

cgc ttg gag gaa ctg ggc tac get gtg gtt cca agt gag tec aac ttt 

1027 

Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 
295 300 305 

gtg ttc ttt gga gat ttc tec gat cag cac gcg gca tgg cag gca ttt 
1075 

Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 

310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 
1123 

Leu Asp Arg Gly Val Leu He Arg Asp Val Gly He Ala Gly His Leu 

330 335 340 

cgc act acc att ggt gtg ect gag gaa aat gat gcg ttt ttg gac gca 
1171 

Arg Thr Thr He Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 
345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttca 
1218 

Ala Ala Glu He He Lys Leu Asn Leu 
360 365 
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739 



835 



883 
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tga 
1221 



<210> 400 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Met Thr Lys lie Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu 
20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 

Leu Val Ala Thr Val Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro 
50 55 60 

Glu Arg Asp Ala Val Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr 
65 70 75 80 

Lys Gin Thr Gly Val Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn 
85 90 95 

Gly Ser Asn Glu lie Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro 
100 105 110 

Gly Arg Thr Ala Leu Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie 
115 120 125 

Leu Ala Lys Gly Thr His Thr Glu Phe lie Ala Val Ser Arg Gly Ala 
130 135 140 

Asp Phe Arg lie Asp Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys 
145 150 155 160 

Gin Pro Asp lie Val Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp 
USi 



Val Thr Ser Leu Asp Asp Val Glu Arg lie lie Asn Val Ala Pro Gly 
180 185 190 

lie Val lie Val Asp Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser 

195 200 205 

Ala Thr Thr Leu Leu Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg 
210 215 220 

Thr Met Ser Lys Ala Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe 
225 230 235 240 

Val Ala Asn Pro Ala Phe lie Asp Ala Val Met Leu Val Arg Leu Pro 
245 250 255 

Tyr His Leu Ser Ala Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg 
260 265 270 
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His Ser Ala Asp 
275 

Val Arg Val Ala 
290 

Ser Glu Ser Asn 
305 

Ala Trp Gin Ala 



He Ala Gly His 
340 

Ala Phe Leu Asp 
355 



Thr Leu Gly Thr 
280 

Ala Arg Leu Glu 
295 

Phe Val Phe Phe 
310 

Phe Leu Asp Arg 
325 

Leu Arg Thr Thr 



Ala Ala Ala Glu 
360 



Val Glu Lys Leu 



Glu Leu Gly Tyr 
300 

Gly Asp Phe Ser 
315 

Gly Val Leu He 
330 

He Gly Val Pro 
345 

He He Lys Leu 



Ser Val Glu Arg 
285 

Ala Val Val Pro 



Asp Gin His Ala 
320 

Arg Asp Val Gly 
335 

Glu Glu Asn Asp 
350 

Asn Leu 
365 



<210> 401 
<211> 1449 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1426) 
<223> RXA01106 

<400> 401 

ggtaaacatg cgggcttaag aacttgtgtt gaggccgctt ggattcgggc accgagctcg 60 



aagaatttcg attcaacctt ttaagggaga acttttcgcc atg ttg aat gtc act 115 

Met Leu Asn Val Thr 
1 5 



gac ctg cga ggt caa aca cca tec aag age gac ate ega cgt get ttg 
Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp He Arg Arg Ala Leu 
10 15 20 



163 



cca cgt ggt ggc act gac gtg tgg tet gtg ett cec ata gtg eag cet 
Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu Pro He Val Gin Pro 
25 30 35 



211 



gtt gta gaa gat gtc caa aac cgc ggc get gaa get get ttg gat tac 259 
Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu Ala Ala Leu Asp Tyr 
40 45 50 



ggc gag aag ttc gac cat att cgc cec gee teg gtg egg gtg cca get 307 
Gly Glu Lys Phe Asp His He Arg Pro Ala Ser Val Arg Val Pro Ala 
55 60 65 



gag gtt att get gea gca gaa aac ace tta gat ceg ttg gtg cgt gaa 355 
Glu Val He Ala Ala Ala Glu Asn Thr Leu Asp Pro Leu Val Arg Glu 
70 75 80 85 



teg att gaa gag teg att cgt cgc gtc ege aag gtt cae get gag caa 
Ser He Glu Glu Ser He Arg Arg Val Arg Lys Val His Ala Glu Gin 
90 95 100 



403 
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aag cca tec gag cac acc act gaa ctt tea cca ggt ggc acc gtc act 451 

Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro Gly Gly Thr Val Thr 
105 110 115 

gag cgt ttc atg ccg att gat cgc gtg gga ctg tac gtt cca ggc ggc 499 

Glu Arg Phe Met Pro lie Asp Arg Val Gly Leu Tyr Val Pro Gly Gly 
120 125 130 

aat gcg gtg tac cca tea age gtg att atg aat act gtc cca get caa 547 

Asn Ala Val Tyr Pro Ser Ser Val lie Met Asn Thr Val Pro Ala Gin 
135 140 145 

gag get ggt gtg aac tec ctt gtg gtt gcg teg cot cct cag get gag 595 

Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser Pro Pro Gin Ala Glu 

150 155 160 165 

cac ggt ggc tgg cct cac ccc acc att ttg gcg gcg tgt tec ate ttg 643 

His Gly Gly Trp Pro His Pro Thr lie Leu Ala Ala Cys Ser lie Leu 
170 175 180 

ggt gtt gat gag gtg tgg get gtc ggc ggc ggt cag gee gtg gcg ttg 691 

Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly Gin Ala Val Ala Leu 
185 190 195 

ctg get tat ggt gat gae get gea ggt etc gag cct gtg gat atg ate 739 

Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu Pro Val Asp Met lie 
200 205 210 

act gga cct ggc aat ate ttt gtc acc get gcg aag cgc ctg gtc agg 787 

Thr Gly Pro Gly Asn lie Phe Val Thr Ala Ala Lys Arg Leu Val Arg 
215 220 225 

gga gtg gta ggt act gat tct gag get ggc cct aca gaa ate get gtg 835 

Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro Thr Glu lie Ala Val 

230 235 240 245 

ctt get gat gee tct gee aac gee gtc aac gtt gee tac gat ctg ate 883 

Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val Ala Tyr Asp Leu lie 
250 255 260 

age caa gca gaa cac gat gtc atg get gcg tec gtg etc ate act gac 931 

Ser Gin Ala Glu His Asp Val Met Ala Ala Ser Val Leu lie Thr Asp 

^ _2^Z-Q SJZS 

tec gag cag ctt gcc aag gac gta aac agg gaa ate gag gcg cgt tac 979 

Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu lie Glu Ala Arg Tyr 
280 285 290 

tea ate acg cgc aac gcc gag cgc gtc gca gaa get ttg cgc ggg gee 
1027 

Ser lie Thr Arg Asn Ala Glu Arg Val Ala Glu Ala Leu Arg Gly Ala 
295 300 305 

cag agt ggc ate gtg ctt gtc gac gac att tec gtg ggt ate caa gta 
1075 

Gin Ser Gly lie Val Leu Val Asp Asp He Ser Val Gly He Gin Val 

310 315 320 325 

gcc gat caa tac gca gcg gaa cac ctg gaa ate cac act gag aac gcg 
1123 

Ala Asp Gin Tyr Ala Ala Glu His Leu Glu He His Thr Glu Asn Ala 
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330 335 340 

cgc gcc gta gca gag cag ate acc aac gcg ggt gcg ate etc gtg ggc 
1171 

Arg Ala Val Ala Glu Gin He Thr Asn Ala Gly Ala He Phe Val Gly 
345 350 355 

gat ttc tea cea gta cca ctg ggt gat tac tec gca gga tec aac cac 
1219 

Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser Ala Gly Ser Asn His 
360 365 370 

gtg ctg cca acc tct gga tec get cgt ttc tec gca ggt eta tec aeg 
1267 

Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser Ala Gly Leu Ser Thr 
375 380 385 

cac aeg ttc ett cgc cca gtc aac etc att gaa tac gat gag get get 
1315 

His Thr Phe Leu Arg Pro Val Asn Leu He Glu Tyr Asp Glu Ala Ala 

390 395 400 405 

ctg aag gac gtc teg cag gtt gtc ate aac ttt gcc aac gee gaa gat 
1363 

Leu Lys Asp Val Ser Gin Val Val He Asn Phe Ala Asn Ala Glu Asp 
410 415 420 

ctt cca gcg cac ggc gaa gca ate cgt gca' cgc ttt gaa aac etc ccc 
1411 

Leu Pro Ala His Gly Glu Ala He Arg Ala Arg Phe- Glu Asn Leu Pro 

425 430 435 

acc acc gac gag gcc taagaaaaat gaccaaaatt act 
1449 

Thr Thr Asp Glu Ala 
440 



<210> 402 
<211> 442 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Leu Asn Val Thr Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp 
15 10 15 

He Arg Arg Ala Leu Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu 
20 25 30 

Pro He Val Gin Pro Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu 
35 40 45 

Ala Ala Leu Asp Tyr Gly Glu Lys Phe Asp His He Arg Pro Ala Ser 
50 55 60 

Val Arg Val Pro Ala Glu Val He Ala Ala Ala Glu Asn Thr Leu Asp 
65 70 75 80 

Pro Leu Val Arg Glu Ser He Glu Glu Ser He Arg Arg Val Arg Lys 
85 90 95 
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Val His Ala Glu Gin Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro 
100 105 110 

Gly Gly Thr Val Thr Glu Arg Phe Met Pro lie Asp Arg Val Gly Leu 
115 120 ' 125 

Tyr Val Pro Gly Gly Asn Ala Val Tyr Pro Ser Ser Val lie Met Asn 
130 135 140 

Thr Val Pro Ala Gin Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser 
145 150 155 160 

Pro Pro Gin Ala Glu His Gly Gly Trp Pro His Pro Thr lie Leu Ala 
165 170 175 

Ala Cys Ser lie Leu Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly 
180 185 190 

Gin Ala Val Ala Leu Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu 
195 200 205 

Pro Val Asp Met lie Thr Gly Pro Gly Asn lie Phe Val Thr Ala Ala 
210 215 220 

Lys Arg Leu Val Arg Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro 
225 230 235 240 

Thr Glu lie Ala Val Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val 
245 250 255 

Ala Tyr Asp Leu lie Ser Gin Ala Glu His Asp Val Met Ala Ala Ser 
260 265 270 

Val Leu lie Thr Asp Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu 
275 280 285 

lie Glu Ala Arg Tyr Ser lie Thr Arg Asn Ala Glu Arg Val Ala Glu 
290 295 300 

Ala Leu Arg Gly Ala Gin Ser Gly lie Val Leu Val Asp Asp lie Ser 
305 310 315 320 



Val Gly lie Gin Val Ala Asp Gin Tyr Ala Ala Glu His Leu Glu He 
325 330 335 

His Thr Glu Asn Ala Arg Ala Val Ala Glu Gin He Thr Asn Ala Gly 

340 345 350 

Ala He Phe Val Gly Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser 
355 360 365 

Ala Gly Ser Asn His Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser 
370 375 380 

Ala Gly Leu Ser Thr His Thr Phe Leu Arg Pro Val Asn Leu He Glu 
385 390 395 400 

Tyr Asp Glu Ala Ala Leu Lys Asp Val Ser Gin Val Val He Asn Phe 
405 410 415 



594 



BNSDOCID -WO QUX843A2 I > 



\VO()l/«MI843 



PCT/IBO(l/0(MJ23 



Ala Asn Ala Glu Asp Leu Pro Ala His Gly Glu Ala lie Arg Ala Arg 
420 425 430 



?he Glu Asn Leu Pro Thr Thr Asp Glu Ala 
435 440 



<210> 403 
<211> 876 
<212> DNA 

<213> Corynebacterium glucamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXC00930 

<400> 403 

acggcgcacc acacatttgg tggtgtattg agctatctct gggctgcgtg agaaaccatt 60 

ttccggtgga tgatggaagc tagacgacga aagggagcat atg tct ggc cac tea 115 

Met Ser Gly His Ser 
1 5 

aaa tgg gcg act acc aag cac aag aag get get aac gac gee aag cga 163 
Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala Asn Asp Ala Lys Arg 
10 15 20 

ggc aag gaa ttt gee aag ctg ate aag aae ate gaa gtt gcg gca cgt 211 
Gly Lys Glu Phe Ala Lys Leu lie Lys Asn lie Glu Val Ala Ala Arg 
25 30 35 

aca ggc ggt gga gat ecg tct gcg aac cca acg ctt gat gac atg ate 259 
Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr Leu Asp Asp Met lie 
40 45 50 

aag aaa gee aag aag get tct gtg ecg aac gat aac ate gaa cgt gca 307 
Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp Asn lie Glu Arg Ala 
55 60 65 

cgc aag cgt ggc tec ggc gaa gaa get ggt ggc get gac tgg atg aac 355 
Arg Lys Arg Gly Ser Gly Glu Glu Ala Gly Gly Ala Asp Trp Met Asn 
70 75 80 85 

ate atg tac gag gga tac ggc ccc aac ggc gtt gee atg ctt ate gag 403 
lie Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val Ala Met Leu lie Glu 
90 95 100 



tgt ctg ace gac aac cgt aac cgc gca get acc gaa gtt cgc ace gca 
Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr Glu Val Arg Thr Ala 
105 110 115 



451 



atg acc aaa aac ggt ggc aac ttg ggc gag tec ggt tec gtg tec tac 499 
Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser Gly Ser Val Ser Tyr 
120 125 130 

atg ttc acc cgc acc ggt gte gtc acc gta caa aag ggc gat ctt agt 547 
Met Phe Thr Arg Thr Gly Val Val Thr Val Gin Lys Gly Asp Leu Ser 
135 140 145 

gaa gat gac gtg etc atg get gtt ctt gaa get ggt get gaa gaa gte 595 
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Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala Gly Ala Glu Glu Val 
150 155 160 165 

aac gac aac ggc gat ctg ttc gag gtt acc tgc gca cca act gac att 643 
Asn Asp Asn Gly Asp Leu Phe Glu Val Thr Cys Ala Pro Thr Asp lie 
170 175 180 

cag get gtt cgc gac gca etc gtg gaa get ggc att gaa gta gaa gat 691 
Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly lie Glu Val Glu Asp 
185 190 195 

tct gaa tea gac ttc egg gca tct gtt cag gtc ccc ctg gac get gac 739 
Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val Pro Leu Asp Ala Asp 
200 205 210 

ggt gca cgc aag ate ttc aag ett gtg gac gcg ttg gaa gat tec gac 787 
Gly Ala Arg Lys lie Phe Lys Leu Val Asp Ala Leu Glu Asp Ser Asp 
215 220 225 

gat gtg caa aac gtc tac acc aac ate gac ttg age gat gag gtt ttg 835 
Asp Val Gin Asn Val Tyr Thr Asn lie Asp Leu Ser Asp Glu Val Leu 
230 235 240 245 

aca gag ctg gaa aac gac tagttegtat tttccgcact ccg 876 
Thr Glu Leu Glu Asn Asp 
250 



<210> 404 
<211> 251 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Met Ser Gly His Ser Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala 
15 10 15 

Asn Asp Ala Lys Arg Gly Lys Glu Phe Ala Lys Leu lie Lys Asn lie 
20 25 30 

Glu Val Ala Ala Arg Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr 
35 40 45 

Leu Asp Asp Met lie Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp 
50 55 60 

Asn lie Glu Arg Ala Arg Lys Arg Gly Ser Gly Glu Glu Ala Gly Gly 
65 70 75 80 

Ala Asp Trp Met Asn lie Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val 
85 90 95 

Ala Met Leu lie Glu Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr 

100 105 110 

Glu Val Arg Thr Ala Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser 
115 120 125 

Gly Ser Val Ser Tyr Met Phe Thr Arg Thr Gly Val Val Thr Val Gin 
130 135 140 
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Lys Gly Asp Leu Ser Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala 
145 150 155 160 

Gly Ala Glu Glu Val Asn Asp Asn Gly Asp Leu Phe Glu Val Thr Cys 
165 170 175 

Ala Pro Thr Asp lie Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly 
180 185 190 

lie Glu Val Glu Asp Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val 
195 200 205 

Pro Leu Asp Ala Asp Gly Ala Arg Lys lie Phe Lys Leu Val Asp Ala 
210 215 220 

Leu Glu Asp Ser Asp Asp Val Gin Asn Val Tyr Thr Asn lie Asp Leu 
225 230 235 240 

Ser Asp Glu Val Leu Thr Glu Leu Glu Asn Asp 
245 250 



<210> 405 
<211> 547 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 

<223> RXC01096 

<400> 405 

accgtgaaac aaaccggcgg tgcgtgccac actggtgccc acacatgttt cgacaatgac 60 

gttttgctgt aaaagcaaca acgattaagg aagaaatctt atg aag cca cgc gtg 115 

Met Lys Pro Arg Val 
1 5 

ctg tea gca tta ggc att gga get ggc gcc ctg gtt gtc tgg ate age 163 
Leu Ser Ala Leu Gly He Gly Ala Gly Ala Leu Val Val Trp He Ser 
10 15 20 

tea cgc atg aac tgg gta aec ate gag get tte gac gat aaa tea ggt 211 
Ser Arg Met Asn Trp Val Thr He Glu Ala Phe Asp Asp Lys Ser Gly 
25 30 35 

agt gtc acc caa tct att gtg ggt gca acc tgg tct aca gaa ate atg 259 
Ser Val Thr Gin Ser He Val Gly Ala Thr Trp Ser Thr Glu He Met 
40 45 50 

gcg ctt gca ctt get ttg etc get gcc tte gee gcc gcg ttg gtg etc 307 
Ala Leu Ala Leu Ala Leu Leu Ala Ala Phe Ala Ala Ala Leu Val Leu 
55 60 65 

aag cgc atg ggt egg cgc ate att ggt ggt att teg geg ctg ate geg 355 
Lys Arg Met Gly Arg Arg He He Gly Gly He Ser Ala Leu He Ala 
70 75 80 85 

gtg ggt gee age ctg tet eea etc geg ctt etc acc caa gae eea gae 403 
Val Gly Ala Ser Leu Ser Pro Leu Ala Leu Leu Thr Gin Asp Pro Asp 
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90 95 100 

gca gaa egg gcc cga acc ctg ctg acc tec cgt gtg gcc tea cag aag 451 

Ala Glu Arg Ala Arg Thr Leu Leu Thr Ser Gly Val Ala Ser Gin Lys 
105 110 115 

get aat tec gga acc ctg ctg tet gat tgg gcg gag ate ate aat acc 499 

Ala Asn Ser Gly Thr Leu Leu Ser Asp Trp Ala Glu lie lie Asn Thr 
120 125 130 

acc acc cat cea ctg gcg gca gtg gta gcc atg att ggc tgc gcg eta 547 

Thr Thr His Pro Leu Ala Ala Val Val Ala Met lie Gly Cys Ala Leu 

135 140 145 



<210> 406 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Lys Pro Arg Val Leu Ser Ala Leu Gly lie Gly Ala Gly Ala Leu 
15 10 15 

Val Val Trp lie Ser Ser Arg Met Asn Trp Val Thr lie Glu Ala Phe 
20 25 30 

Asp Asp Lys Ser Gly Ser Val Thr Gin Ser lie Val Gly Ala Thr Trp 
35 40 45 

Ser Thr Glu lie Met Ala Leu Ala Leu Ala Leu Leu Ala Ala Phe Ala 
50 55 60 

Ala Ala Leu Val Leu Lys Arg Met Gly Arg Arg lie lie Gly Gly lie 
65 70 75 80 

Ser Ala Leu lie Ala Val Gly Ala Ser Leu Ser Pro Leu Ala Leu Leu 
85 90 95 

Thr Gin Asp Pro Asp Ala Glu Arg Ala Arg Thr Leu Leu Thr Ser Gly 
100 105 110 

115 120 125 

Glu lie lie Asn Thr Thr Thr His Pro Leu Ala Ala Val Val Ala Met 
130 135 140 

lie Gly Cys Ala Leu 
145 



<210> 407 

<211> 1020 

<212> DNA 

<213> Corynebaeterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (997) 

<223> RXC01656 
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<400> 407 

tcggcaagca tggcttcatc gtcctcaaaa aagtggtcta atgcaagtga ctgaaagtgg 60 

acctaccgct agcccacttt gtggcgttgg atcatctgtc atg acc gaa act caa 115 

Met Thr Glu Thr Gin 
1 5 

gaa act tac caa gca acc act cgt gtg aag cgc ggc ctt gcc gac atg 163 
Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg Gly Leu Ala Asp Met 
10 15 20 

etc aag ggt ggt gtg ate atg gat gtg gtc acc cct gaa caa gcg cgc 211 
Leu Lys Gly Gly Val He Met Asp Val Val Thr Pro Glu Gin Ala Arg 
25 30 35 

ate gcc gaa gat gca ggt gcc age gca gtt atg gca etc gag cgc gtt 259 
He Ala Glu Asp Ala Gly Ala Ser Ala Val Met Ala Leu Glu Arg Val 
40 45 50 

ccc gcc gat ate cgt tct cag ggc ggc gtt get cgc atg agt gat cct 307 
Pro Ala Asp He Arg Ser Gin Gly Gly Val Ala Arg Met Ser Asp Pro 
55 60 65 

gac ctg ate gaa gga ate gtc aat gcg gtc tec ate ecg gtc atg gcg 355 
Asp Leu He Glu Gly He Val Asn Ala Val Ser He Pro Val Met Ala 
70 75 80 85 

aaa get cgc ate ggt cac ttc gtg gaa get cag gtt ctg gaa get etc 403 
Lys Ala Arg He Gly His Phe Val Glu Ala Gin Val Leu Glu Ala Leu 
90 95 100 

ggt gtt gat ttc ate gac gag tec gaa gtt etc age cct gcc gac tac 451 
Gly Val Asp Phe He Asp Glu Ser Glu Val Leu Ser Pro Ala Asp Tyr 

105 110 115 

acg cac cac ate aac aag tgg aag ttc gac gtt cct ttc gtc tgt ggc 499 
Thr His His He Asn Lys Trp Lys Phe Asp Val Pro Phe Val Cys Gly 
120 125 130 

gcg acc aac etc ggc gaa get ttg cga cgc ate acc gaa ggc get gca 547 
Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg He Thr Glu Gly Ala Ala 
135 140 145 

atg ate cgt tec aag ggc gaa gcc ggc acc ggc gat gtc tct gaa get 595 
Met He Arg Ser Lys Gly Glu Ala Gly Thr Gly Asp Val Ser Glu Ala 
150 155 160 165 

gtc cgt cac ctg cgc acc ate cgc ggc gac ate aat cgc ctg cgc tec 643 
Val Arg His Leu Arg Thr He Arg Gly Asp He Asn Arg Leu Arg Ser 
170 175 180 

ctg gat gag gat gaa etc ttc gtc gcc gcc aag gaa ttc cag gca cca 691 
Leu Asp Glu Asp Glu Leu Phe Val Ala Ala Lys Glu Phe Gin Ala Pro 
185 190 195 

tac gac ctg gtc cgc gaa gtc gcc tec acc ggc aag etc cct gtg gtc 739 
Tyr Asp Leu Val Arg Glu Val Ala Ser Thr Gly Lys Leu Pro Val Val 
200 205 210 

acc ttc gtt gca ggt ggc gtc gca acc cca gcc gac get gca etc gtg 787 
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Thr Phe Val Ala Gly Gly Val Ala Thr Pro Ala Asp Ala Ala Leu Val 
215 220 225 

cgc caa atg ggc gcc gaa ggc gtc ttt gtc ggc tec ggc ate ttc aaa 835 
Arg Gin Met Gly Ala Glu Gly Val Phe Val Gly Ser Gly lie Phe Lys 
230 235 240 245 

tec ggc aat cca gcc gcc cgc gcc gca gcg ate gtc aag get gea acg 883 
Ser Gly Asn Pro Ala Ala Arg Ala Ala Ala lie Val Lys Ala Ala Thr 
250 255 260 

ctt ttc gac gac ccc tec gtc att gcc gac gta tec cgc ggc ctg ggt 931 
Leu Phe Asp Asp Pro Ser Val lie Ala Asp Val Ser Arg Gly Leu Gly 
265 270 275 

gaa gcc atg gtg ggc ate aac gta tec gac gtt cca gca cca cac ega 979 
Glu Ala Met Val Gly lie Asn Val Ser Asp Val Pro Ala Pro His Arg 
280 285 290 

etc gee gag cgc ggc tgg tgatcgttgg agttttagct etc 
1020 

Leu Ala Glu Arg Gly Trp 
295 



<210> 408 
<211> 299 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 408 

Met Thr Glu Thr Gin Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg 
15 10 15 

Gly Leu Ala Asp Met Leu Lys Gly Gly Val lie Met Asp Val Val Thr 
20 25 30 

Pro Glu Gin Ala Arg lie Ala Glu Asp Ala Gly Ala Ser Ala Val Met 
35 40 45 

Ala Leu Glu Arg Val Pro Ala Asp lie Arg Ser Gin Gly Gly Val Ala 
50 55 60 



Arg Met Ser Asp Pro Asp Leu lie Glu Gly lie Val Asn Ala Val Ser 
65 70 75 80 

lie Pro Val Met Ala Lys Ala Arg lie Gly His Phe Val Glu Ala Gin 
85 90 95 

Val Leu Glu Ala Leu Gly Val Asp Phe lie Asp Glu Ser Glu Val Leu 
100 105 110 

Ser Pro Ala Asp Tyr Thr His His lie Asn Lys Trp Lys Phe Asp Val 
115 120 125 

Pro Phe Val Cys Gly Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg lie 
130 135 140 

Thr Glu Gly Ala Ala Met lie Arg Ser Lys Gly Glu Ala Gly Thr Gly 
145 150 155 160 
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Asp Val Ser Glu 



Asn Arg Leu Arg 
180 

Glu Phe Gin Ala 
195 

Lys Leu Pro Val 
210 

Asp Ala Ala Leu 
225 

Ser Gly lie Phe 



Val Lys Ala Ala 
260 

Ser Arg Gly Leu 
275 

Pro Ala Pro His 
290 



Ala Val Arg His 
165 

Ser Leu Asp Glu 



Pro Tyr Asp Leu 
200 

Val Thr Phe Val 
215 

Val Arg Gin Met 
230 

Lys Ser Gly Asn 
245 

Thr Leu Phe Asp 



Gly Glu Ala Met 
280 

Arg Leu Ala Glu 
295 



Leu Arg Thr lie 
170 

Asp Glu Leu Phe 
185 

Val Arg Glu Val 



Ala Gly Gly Val 
220 

Gly Ala Glu Gly 
235 

Pro Ala Ala Arg 
250 

Asp Pro Ser Val 
265 

Val Gly He Asn 



Arg Gly Trp 



Arg Gly Asp He 
175 

Val Ala Ala Lys 
190 

Ala Ser Thr Gly 

205 

Ala Thr Pro Ala 



Val Phe Val Gly 
240 

Ala Ala Ala He 
255 

He Ala Asp Val 
270 

Val Ser Asp Val 
285 



<210> 409 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXC01158 

<400> 409 

taggacgttc aaggaattgg ctgaatcaac aagcgccaag gtggttaagc gccctcggcg 60 

agttatctca aaaaagaaga agaagtctcc tacgggagag atg tec att gtt gag 115 

Met Ser He Val Glu 

1 5 

cac ate aaa gag ttt cga cgc cga ctt ctt ate get etg geg ggc ate 163 

His He Lys Glu Phe Arg Arg Arg Leu Leu He Ala Leu Ala Gly He 

10 15 20 

etc gtg ggc ace att fltr ggc ttt att tgg tac gat ttc tea ttt tgg 211 
Leu Val Gly Thr He ll*^ ^ / Phe He Trp Tyr Asp Phe Ser Phe Trp 
25 ■ 30 35 

eag ate cec act ttg ggc gag etg etg agg gat eeg tae tgt tet ctg 259 
Gin He Pro Thr Leu Gly Glu Leu Leu Arg Asp Pro Tyr Cys Ser Leu 
40 45 50 

cet get gaa tec cgc tgg gcc atg age gae tea gag gaa tgt cga ctg 307 
Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser Glu Glu Cys Arg Leu 
55 60 65 
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etc gca acc ggc ccg ttt gat cca ttc atg ctt cgc ctt aaa gta gcg 355 

Leu Ala Thr Gly Pro Phe Asp Pro Phe Met Leu Arg Leu Lys Val Ala 

70 75 80 85 

gcg ttg gtg ggt atg gtt ctt ggc tea ecc gtg tgg ctg age cag etg 403 

Ala Leu Val Gly Met Val Leu Gly Ser Pro Val Trp Leu Ser Gin Leu 
90 95 100 

tgg ggc ttt ate acc cca ggt ttg atg aag aat gag cgc cgt tac acc 451 

Trp Gly Phe lie Thr Pro Gly Leu Met Lys Asn Glu Arg Arg Tyr Thr 
105 110 115 

gca ate ttc gte aeg att get gtt gtg etg ttt gtc ggc ggt get gtt 499 

Ala lie Phe Val Thr lie Ala Val Val Leu Phe Val Gly Gly Ala Val 
120 125 130 

ett gcg tac ttc gtc gtt gca tat ggt ttg gag ttc etc ctt acc att 547 

Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu Phe Leu Leu Thr lie 

135 140 145 

ggt gga gac acc cag gca gcg gee ctg act ggt gat aag tac ttc gga 595 

Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly Asp Lys Tyr Phe Gly 

150 155 160 165 

ttc ttg etc gcg ttg ttg gcg att ttc ggc gtg age ttc gaa gtt cca 643 

Phe Leu Leu Ala Leu Leu Ala lie Phe Gly Val Ser Phe Glu Val Pro 
170 175 180 

ctg gtg ate ggc atg etc aac att gtg ggt ate ttg ect tac gat gee 691 

Leu Val lie Gly Met Leu Asn lie Val Gly lie Leu Pro Tyr Asp Ala 
185 190 195 

att aaa gat aag ega cgc atg ate ate atg att ttg ttc gtg ttc get 739 

lie Lys Asp Lys Arg Arg Met lie lie Met lie Leu Phe Val Phe Ala 
200 205 210 

get ttc atg aca ecc ggc cag gat ect ttc ace atg ttg gtg ttg gcg 787 

Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr Met Leu Val Leu Ala 

215 220 225 

ctt tea etc acc gtt etg gta gag ett gee ctg cag ttc tgt cgc ttc 835 

Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu Gin Phe Cys Arg Phe 

230 :>^s 

aac gac aaa cgc egg gac aag aag cgc cca gaa tgg ctt gat ggc gat 883 

Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu Trp Leu Asp Gly Asp 
250 255 260 

gac etc tct gca tea cca ctg gat act tct get ggt gga gaa gat get 931 

Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala Gly Gly Glu Asp Ala 
265 270 275 

cca age cca gtc gaa acc cca gag gcg gtg gag ect teg egg atg ctg 979 

Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu Pro Ser Arg Met Leu 
280 285 290 

aac cca agt ggg gag gcg teg ata age tat aaa cce ggg cgc gee gac 

1027 

Asn Pro Ser Gly Glu Ala Ser lie Ser Tyr Lys Pro Gly Arg Ala Asp 

295 300 305 
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ttc ggt gac gtg etc tagggcctag ccaggtaccc tta 
1065 

Phe Gly Asp Val Leu 
310 



<210> 410 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 410 

Met Ser He Val Glu His He Lys Glu Phe Arg Arg Arg Leu Leu He 
15 10 15 

Ala Leu Ala Gly He Leu Val Gly Thr He He Gly Phe He Trp Tyr 
20 25 30 

Asp Phe Ser Phe Trp Gin He Pro Thr Leu Gly Glu Leu Leu Arg Asp 
35 40 45 

Pro Tyr Cys Ser Leu Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser 
50 55 60 

Glu Glu Cys Arg Leu Leu Ala Thr Gly Pro Phe Asp Pro Phe Met Leu 
65 70 75 80 

Arg Leu Lys Val Ala Ala Leu Val Gly Met Val Leu Gly Ser Pro Val 
85 90 95 

Trp Leu Ser Gin Leu Trp Gly Phe He Thr Pro Gly Leu Met Lys Asn 
100 105 110 

Glu Arg Arg Tyr Thr Ala He Phe Val Thr He Ala Val Val Leu Phe 
115 120 125 

Val Gly Gly Ala Val Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu 
130 135 140 

Phe Leu Leu Thr He Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly 
145 150 155 160 

Asp Lys Tyr Phe Gly Phe Leu Leu Ala Leu Leu Ala He Phe Gly Val 
165 170 175 

Ser Phe Glu Val Pro Leu Val He Gly Met Leu Asn He Val Gly He 
180 185 190 

Leu Pro Tyr Asp Ala He Lys Asp Lys Arg Arg Met He He Met He 
195 200 205 

Leu Phe Val Phe Ala Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr 
210 215 220 

Met Leu Val Leu Ala Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu 
225 230 235 240 

Gin Phe Cys Arg Phe Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu 
245 250 255 

Trp Leu Asp Gly Asp Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala 
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260 265 270 

Gly Gly Glu Asp Ala Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu 
275 280 285 

Pro Ser Arg Met Leu Asn Pro Ser Gly Glu Ala Ser lie Ser Tyr Lys 
290 295 300 

Pro Gly Arg Ala Asp Phe Gly Asp Val Leu 
305 310 



<210> 411 
<211> 1413 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1390) 
<223> RXA02458 



<400> 411 

ttgcggagcc acgactgatc ggtcaagtgc tatctcggtt gcatcaataa gcgaatcacc 60 

ggtggtgaac aaaacaaatc ttccacacat aacatctatt atg gtc ttt gtg tct 11 

Met Val Phe Val Ser 
1 5 



gat teg tct ate tct ttg ccc att tgg gat get ccg cgc get cgc ggc 163 
Asp Ser Ser lie Ser Leu Pro lie Trp Asp Ala Pro Arg Ala Arg Gly 
10 15 20 

ccc ata gtc teg gac ctg get ate cct ggt tec aag teg ate acc aac 211 
Pro lie Val Ser Asp Leu Ala lie Pro Gly Ser Lys Ser lie Thr Asn 
25 30 35 

cgc gee etc ate ttg get geg etc gca tea act eca tec ace ate att 259 
Arg Ala Leu lie Leu Ala Ala Leu Ala Ser Thr Pro Ser Thr lie lie 
40 45 50 



gat gtc ett egt agt cgt gat acc gat etc atg act gat ggt eta cgc 307 
55 60 65 



age etc gga ate acc att act gaa gag gca gtc gat cgc tac cgc gtt 355 
Ser Leu Gly lie Thr lie Thr Glu Glu Ala Val Asp Arg Tyr Arg Val 
70 75 80 85 



gag ccc gga cag ttg tct get ggc tec gtt gag tgt ggt ctt get ggt 
Glu Pro Gly Gin Leu Ser Ala Gly Ser Val Glu Cys Gly Leu Ala Gly 
90 95 100 



403 



acg gtc atg cgc ttt ttg cct cct gtt get get ttc get gat ggt cct 
Thr Val Met Arg Phe Leu Pro Pro Val Ala Ala Phe Ala Asp Gly Pro 
105 110 115 



451 



gtt cat ttt gat ggc gat cct caa get cgt gtt cgt ccg atg acc age 
Val His Phe Asp Gly Asp Pro Gin Ala Arg Val Arg Pro Met Thr Ser 
120 125 130 



499 



604 



L-'.^OOCID <WO C100843A2 I > 



wo 01/00843 



PCI71 800/00923 



att ttg gat gcg ctg cgt ticg ctt ggt gtg gag gta gac aac aac aat 
He Leu Asp Ala Leu Arg Ser Leu Gly Val Glu Val Asp Asn Asn Asn 
135 140 145 



547 



ctg cct etc act gtt aat get ggt gag gtc cct gag ggt ggc gtg gtt 595 
Leu Pro Phe Thr Val Asn Ala Gly Glu Val Pro Glu Gly Gly Val Val 
150 155 160 165 

gag att gat get tec ggc tea tet cag ttt gtt tet ggt ctt ttg ctt 643 
Glu He Asp Ala Ser Gly Ser Ser Gin Phe Val Ser Gly Leu Leu Leu 
170 175 180 

tea gcg cct cgt ttt aaa aat ggc gtc acc gtt aag cac gtc ggt ggt 691 
Ser Ala Pro Arg Phe Lys Asn Gly Val Thr Val Lys His Val Gly Gly 
185 190 195 

cgt ctg ccg age atg ccg cat att gag atg acc gtc gat atg ctt cgt 
Arg Leu Pro Ser Met Pro His He Glu Met Thr Val Asp Met Leu Arg 
200 205 210 

tec gca ggc att gag ate gaa gag tea gaa aat cag tgg gtt gtt cat 787 
Ser Ala Gly He Glu He Glu Glu Ser Glu Asn Gin Trp Val Val His 
215 220 225 

cct ggt gag ate ttg ggt egg acc tgg cgc att gag ccg gat ctt tet 835 
Pro Gly Glu He Leu Gly Arg Thr Trp Arg He Glu Pro Asp Leu Ser 
230 235 240 245 



aat gcg act ccg ttc eta get gee get gcg gtc act ggt gga acc ate 
Asn Ala Thr Pro Phe Leu Ala Ala Ala Ala Val Thr Gly Gly Thr He 
250 255 260 

aag att aac cac tgg cca ate aaa act act cag cct ggc gat get att 
Lys He Asn His Trp Pro He Lys Thr Thr Gin Pro Gly Asp Ala He 
265 270 275 

cgt teg att ctt gag cgc atg ggc tgc gaa gtt gag ctg gtt get cag 
Arg Ser He Leu Glu Arg Met Gly Cys Glu Val Glu Leu Val Ala Gin 
280 285 290 

ggt gaa ggt tac gat ctg teg gtg act ggt ccg gtt get etc aag ggc 
1027 

Gly Glu Gly Tyr Asp Leu Ser Val Thr Gly Pro Val Ala Leu Lys Gly 

295 300 305 

att gag ate gat atg tec gat ate ggt gag ttg acc cct ace gtg gcg 
1075 

He Glu He Asp Met Ser Asp He Gly Glu Leu Thr Pro Thr Val Ala 

310 315 320 325 

gcg ttg get gcg ttg gcg teg aea gag tet cgt ttg acc ggt att get 
1123 

Ala Leu Ala Ala Leu Ala Ser Thr Glu Ser Arg Leu Thr Gly He Ala 
330 335 340 

cat ctt cgt ggc eat gag acg gat cgt ttg get gcg ttg act gcg gag 
1171 

His Leu Arg Gly His Glu Thr Asp Arg Leu Ala Ala Leu Thr Ala Glu 
345 350 355 
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acc aac aaa ctt ggt gga aag tgc act gag ctt aag gat ggt ctg ttg 
1219 

lie Asn Lys Leu Gly Gly Lys Cys Thr Glu Leu Lys Asp Gly Leu Leu 
360 365 370 

att gag cct gcg teg ctg cac ggt ggt gtg tgg cat tea tat get gat 
1267 

lie Glu Pro Ala Ser Leu His Gly Gly Val Trp His Ser Tyr Ala Asp 
375 380 385 

cac cgt atg get act get ggt gcg ate att ggc etc gcg gtt gat ggc 
1315 

His Arg Met Ala Thr Ala Gly Ala lie lie Gly Leu Ala Val Asp Gly 

390 395 400 405 

gtt cag gtt gaa gac att aag ace act tec aaa act ttc cct ggt ttt 
1363 

Val Gin Val Glu Asp lie Lys Thr Thr Ser Lys Thr Phe Pro Gly Phe 
410 415 420 

gaa aat gtt tgg gag gag atg gtt ggc tagaegcagc tatgacgaat 
1410 

Glu Asn Val Trp Glu Glu Met Val Gly 
425 430 

ccg 
1413 



<210> 412 
<211> 430 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 412 

Met Val Phe Val Ser Asp Ser Ser lie Ser Leu Pro lie Trp Asp Ala 
15 10 15 

Pro Arg Ala Arg Gly Pro lie Val Ser Asp Leu Ala lie Pro Gly Ser 
20 25 30 

Lys Ser lie Thr Asn Arg Ala Leu lie Leu Ala Ala Leu Ala Ser Thr 
35 40 4^1 

Pro Ser Thr lie lie Asp Val Leu Arg Ser Arg Asp Thr Asp Leu Met 
50 55 60 

Thr Asp Gly Leu Arg Ser Leu Gly lie Thr lie Thr Glu Glu Ala Val 
65 70 75 80 

Asp Arg Tyr Arg Val Glu Pro Gly Gin Leu Ser Ala Gly Ser Val Glu 
85 90 95 

Cys Gly Leu Ala Gly Thr Val Met Arg Phe Leu Pro Pro Val Ala Ala 
100 105 110 

Phe Ala Asp Gly Pro Val His Phe Asp Gly Asp Pro Gin Ala Arg Val 
115 120 125 

Arg Pro Met Thr Ser lie Leu Asp Ala Leu Arg Ser Leu Gly Val Glu 
130 135 140 



606 



,SDOCiD <W0 



C1(K)84 3A2 I 



wo 01/00843 



PCT/IB00/0()923 



Val Asp Asn Asn Asn Leu Pro Phe Thr Val Asn Ala Gly Glu Val Pro 
145 150 155 160 

Glu Gly Gly Val Val Glu He Asp Ala Ser Gly Ser Ser Gin Phe Val 
165 170 175 

Ser Gly Leu Leu Leu Ser Ala Pro Arg Phe Lys Asn Gly Val Thr Val 
180 185 190 

Lys His Val Gly Gly Arg Leu Pro Ser Met Pro His He Glu Met Thr 
195 200 205 

Val Asp Met Leu Arg Ser Ala Gly He Glu He Glu Glu Ser Glu Asn 
210 215 220 

Gin Trp Val Val His Pro Gly Glu He Leu Gly Arg Thr Trp Arg He 
225 230 235 240 

Glu Pro Asp Leu Ser Asn Ala Thr Pro Phe Leu Ala Ala Ala Ala Val 
245 250 255 

Thr Gly Gly Thr He Lys He Asn His Trp Pro He Lys Thr Thr Gin 
260 265 270 

Pro Gly Asp Ala He Arg Ser He Leu Glu Arg Met Gly Cys Glu Val 
275 280 285 

Glu Leu Val Ala Gin Gly Glu Gly Tyr Asp Leu Ser Val Thr Gly Pro 
290 295 300 

Val Ala Leu Lys Gly He Glu He Asp Met Ser Asp He Gly Glu Leu 
305 310 315 320 

Thr Pro Thr Val Ala Ala Leu Ala Ala Leu Ala Ser Thr Glu Ser Arg 
325 330 335 

Leu Thr Gly He Ala His Leu Arg Gly His Glu Thr Asp Arg Leu Ala 
340 345 350 

Ala Leu Thr Ala Glu He Asn Lys Leu Gly Gly Lys Cys Thr Glu Leu 

355 360 365 

Lys Asp Gly Leu Leu He Glu Pro Ala Ser Leu His Gly Gly Val Trp 
370 375 380 

His Ser Tyr Ala Asp His Arg Met Ala Thr Ala Gly Ala He He Gly 
385 390 395 400 

Leu Ala Val Asp Gly Val Gin Val Glu Asp He Lys Thr Thr Ser Lys 
405 410 415 



Thr Phe Pro Gly Phe Glu Asn Val Trp Glu Glu Met Val Gly 
420 425 430 



<210> 413 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) - . (1243) 
<223> RXA02790 

<400> 413 

tggatgctcg cacccgagcc cttgaaccac aatccacaga cacccaagat ttcgacgaga 60 

agggaaattt cccaggatga accaaatccg aaaccgccgg atg gag ccc gtc tac 115 

Met Glu Pro Val Tyr 

1 5 

gta aag cgc cgc caa egg ttt att gcc gtg acg ate get tea ete ate 163 

Val Lys Arg Arg Gin Arg Phe lie Ala Val Thr lie Ala Ser Leu lie 
10 15 20 

ete att ate ggt gee ate ate tat ate ggt gta gcc ace tea aac egg 211 

Leu lie lie Gly Ala lie lie Tyr lie Gly Val Ala Thr Ser Asn Arg 
25 30 35 

acg cca cat gac tat gaa ggc tec gga aac ggt gtg gtt cag ctg gtc 259 

Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly Val Val Gin Leu Val 
40 45 50 

gaa ate cct gaa ggt tec tec ata tea gag etc ggc cca gag ttg gaa 307 

Glu lie Pro Glu Gly Ser Ser lie Ser Glu Leu Gly Pro Glu Leu Glu 
55 60 65 

gaa ega gat- ate gtg gcc ace aac tea gcg tte caa aca gcg gcc age 3 55 

Glu Arg Asp lie Val Ala Thr Asn Ser Ala Phe Gin Thr Ala Ala Ser 

70 75 80 85 

aac aac ccc aac gcg ggt agt gta cag cca ggt tte tac cgt ctg cag 403 

Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly Phe Tyr Arg Leu Gin 
90 95 100 

gaa caa atg aac gca gca get gca gtg teg get ctg ett gat cca gac 451 

Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala Leu Leu Asp Pro Asp 
105 110 115 

aac cag gtt gat etc etc gac att cae ggc ggc gcc ace ttg atg gac 499 

Asn Gin Val Asp Leu Leu Asp lie His Gly Gly Ala Thr Leu Met Asp 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

gtc act gtt gtc ggc gga aac acc cgc gcg gga ate tac tec cag ate 547 

Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly He Tyr Ser Gin He 
135 140 145 

gca gcc gtg acc tgc acc gaa ggc tec gcc aac tgc ate acc get gag 595 

Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn Cys He Thr Ala Glu 

150 155 160 165 

gat ttg cag cag gtt gcc tec acc gtg teg cct gca gaa ttg ggt gtc 643 

Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro Ala Glu Leu Gly Val 
170 175 180 

cca gat tgg gca ate get get gtg gaa get cgc gga act gat cca aag 691 

Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg Gly Thr Asp Pro Lys 
185 190 195 

cgc etc gaa ggc ctg ate atg cct ggc caa tac gtg gtg gat cca tec 739 
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Arg Leu Glu Gly Leu lie Met Pro Gly Gin Tyr Val Val Asp Pro Ser 
200 205 210 

aac gac gcc cag gga ate etc ace gat etg ate aeg ega tea gca aac 787 
Asn Asp Ala Gin Gly He Leu Thr Asp Leu He Thr Arg Ser Ala Asn 
215 220 225 

eat ttc caa gaa acc gac ate aeg gge cgt gca gat gee ate gga ctt 835 
His Phe Gin Glu Thr Asp He Thr Gly Arg Ala Asp Ala He Gly Leu 
230 235 240 245 

act cca tat gag ctg gtc acc gca gca tct tta ate gag egc gaa gca 883 
Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu lie Glu Arg Glu Ala 
250 255 260 

eea gea gga gat ttt gat aag gte gcc egc gtc ate ttg aae egt etc 931 
Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val He Leu Asn Arg Leu 

265 270 275 

gcc gag eea atg eag ctg caa ttc gae tee ace gte aac tac ggt ctg 979 
Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr Val Asn Tyr Gly Leu 
280 285 290 

tct gaa eaa gaa gta gca acc acc gac gaa gac cgt eag ace gtc acc 
1027 

Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp Arg Gin Thr Val Thr 
295 300 305 

cca tgg aac act tac gcc atg gac ggc ctg cca caa acc ccc ate gcc 

1075 

Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro Gin Thr Pro He Ala 

310 315 320 325 

gca gta tec acc gaa gea etc caa gcc atg gaa aac cet gca gaa gga 

1123 

Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu Asn Pro Ala Glu Gly 
330 335 340 

aac tgg ctg tac ttt gtc ace ate gac acc gat gga acc ace gtg ttc 
1171 

Asn Trp Leu Tyr Phe Val Thr He Asp Thr Asp Gly Thr Thr Val Phe 
345 350 355 

aac gac ace ttc gaa gag cac gaa gcc gac att gag eaa get ttg aac 
1219 

Asn Asp Thr Phe Glu Glu His Glu Ala Asp He Glu Gin Ala Leu Asn 

360 365 370 

agt gge gtt eta gae age aac ega taaggatcag egaataaaat tgg 
1266 

Ser Gly Val Leu Asp Ser Asn Arg 
375 380 



<210> 414 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Met Glu Pro Val Tyr Val Lys Arg Arg Gin Arg Phe He Ala Val Thr 
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15 10 15 

lie Ala Ser Leu lie Leu lie lie Gly Ala lie lie Tyr lie Gly Val 
20 25 30 

Ala Thr Ser Asn Arg Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly 
35 40 45 

Val Val Gin Leu Val Glu lie Pro Glu Gly Ser Ser lie Ser Glu Leu 
50 55 60 

Gly Pro Glu Leu Glu Glu Arg Asp lie Val Ala Thr Asn Ser Ala Phe 
65 70 75 80 

Gin Thr Ala Ala Ser Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly 
85 90 95 

Phe Tyr Arg Leu Gin Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala 
100 105 110 

Leu Leu Asp Pro Asp Asn Gin Val Asp Leu Leu Asp lie His Gly Gly 
115 120 125 

Ala Thr Leu Met Asp Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly 
130 135 140 

lie Tyr Ser Gin lie Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn 
145 150 155 160 

Cys lie Thr Ala Glu Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro 
165 170 175 

Ala Glu Leu Gly Val Pro Asp Trp Ala lie Ala Ala Val Glu Ala Arg 
180 185 190 

Gly Thr Asp Pro Lys Arg Leu Glu Gly Leu lie Met Pro Gly Gin Tyr 
195 200 205 

Val Val Asp Pro Ser Asn Asp Ala Gin Gly lie Leu Thr Asp Leu lie 
210 215 220 

Thr Arg Ser Ala Asn His Phe Gin Glu Thr Asp lie Thr Gly Arg Ala 
-^-^^ -^^^ •^•^'^ '^^^ 



Asp Ala lie Gly Leu Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu 
245 250 255 

lie Glu Arg Glu Ala Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val 

260 265 270 

lie Leu Asn Arg Leu Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr 
275 280 285 

Val Asn Tyr Gly Leu Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp 

290 295 300 

Arg Gin Thr Val Thr Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro 
305 310 315 320 

Gin Thr Pro lie Ala Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu 
325 330 335 
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Asn Pro Ala Glu Gly Asn Trp Leu Tyr Phe Val Thr lie Asp Thr Asp 
340 345 350 

Gly Thr Thr Val Phe Asn Asp Thr Phe Glu Glu His Glu Ala Asp lie 
355 360 365 

Glu Gin Ala Leu Asn Ser Gly Val Leu Asp Ser Asn Arg 
370 375 380 



<210> 415 
<211> 644 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (621) 
<223> RXN00954 

<400> 415 

get gtg aag tgg ttc gaa gcg tec aac ttc acc ttc ctg ttc gca cct 48 
Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

gcg tac aac cct gcg att gcg cat gtg cag ccg gtt cgc cag gcg ctg 96 
Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 
20 25 30 

aaa ttc ccc acc ate ttc aac acg ctt gga cca ttg ctg tec ccg gcg 144 
Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

cgc ccg gag cgt cag ate atg ggc gtg gee aat gee aat cat gga cag 192 
Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

etc ate gee gag gtc ttc cgc gag ttg ggc cgt aca cgc gcg ctt gtt 240 
Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

gtg cat ggc gca ggc acc gat gag ate gca gtc cac ggc acc acc ttg 288 
Val His Gly Ala Gly Thr Asp Glu lie Ala Val His Gly Thr Thr Leu 
85 90 95 

gcg tgg gag ctt aaa gaa gac ggc acc ate gag cat tac acc ate gag 336 
Val Trp Glu Leu Lys Glu Asp Gly Thr He Glu His Tyr Thr He Glu 
100 105 110 

cct gag gac ctt ggc ctt ggc cgc tac acc ctt gag gat etc gta ggt 384 
Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

ggc etc ggc act gag aac gee gaa get atg cgc get act ttc gcg ggc 432 
Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala Thr Phe Ala Gly 
130 135 140 

acc ggc cct gat gca cac cgt gat gcg ttg get gcg tec gca ggt gcg 480 
Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
145 150 155 160 
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atg ttc tac etc aac ggc gat gtc gac tec ttg aaa gat ggt gca caa 528 
Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu Lys Asp Gly Ala Gin 
165 170 175 

aag geg ctt tec ttg ctt gcc gac ggc ace acc cag gca tgg ttg gcc 576 
Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr Gin Ala Trp Leu Ala 
180 185 190 

aag cac gaa gag ate gat tac tea gaa aag gag tct tec aat gac 621 
Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu Ser Ser Asn Asp 
195 200 205 

tagtaataat ctgcecacag tgt 644 



<210> 416 
<211> 207 

<212> PRT 

<213> Corynebacterium glutamieum 
<400> 416 

Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 
20 25 30 

Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

Val His Gly Ala Gly Thr Asp Glu lie Ala Val His Gly Thr Thr Leu 
85 90 95 

Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu His Tyr Thr lie Glu 
100 105 110 



Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala Thr Phe Ala Gly 
130 135 140 

Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
145 150 155 160 

Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu Lys Asp Gly Ala Gin 
165 170 175 

Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr Gin Ala Trp Leu Ala 
180 185 190 

Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu Ser Ser Asn Asp 
195 200 205 
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<210> 417 
<211> 611 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (588) 
<223> FRXA00954 

<400> 417 

ttc ctg ttc gca cct gcg tac aac cct gcg att gcg cat gtg cag ccg 48 
Pho Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro 
15 10 15 

gtt cgc cag gcg ctg aaa ttc ccc acc ate ttc aac acg ctt gga cca 96 
Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 
20 25 30 

ttg ctg tec ccg gcg cgc ccg gag cgt cag ate atg ggc gtg gcc aat 144 
Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 

gcc aat cat gga cag etc ate gcc gag gtc ttc cgc gag ttg ggc cgt 192 
Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 

aca cgc gcg ctt gtt gtg cat ggc gca ggc acc gat gag ate gca gtc 240 
Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu He Ala Val 
65 " 70 75 80 

cac ggc acc acc ttg gtg tgg gag ctt aaa gaa gac ggc acc ate gag 288 
His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu 
85 90 95 

cat tac acc ate gag cct gag gac ctt ggc ctt ggc cgc tac ace ctt 336 
His Tyr Thr He Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 
100 105 110 

gag gat etc gta ggt ggc etc ggc act gag aac gcc gaa get atg cgc 384 
Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 

get act ttc gcg ggc acc ggc cct gat gca cac cgt gat gcg ttg get 432 
Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 

gcg tec gca ggt gcg atg ttc tac etc aac ggc gat gtc gac tec ttg 480 
Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
145 150 155 160 

aaa gat ggt gca caa aag gcg ctt tec ttg ctt gcc gac ggc acc ace 528 
Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 
165 170 175 

cag gca tgg ttg gcc aag cac gaa gag ate gat tac tea gaa aag gag 576 
Gin Ala Trp Leu Ala Lys His Glu Glu He Asp Tyr Ser Glu Lys Glu 
180 185 190 

tet tec aat gac tagtaataat etgcceacag tgt 611 
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Ser Ser Asn Asp 
195 



<210> 418 
<211> 196 
<212> PRT 

<213> Corynebacteriurn glutamicum 
<400> 418 

Phe Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro 
15 10 15 

Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 
20 25 30 

Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 

Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 

Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu lie Ala Val 
65 70 75 80 

His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu 
85 90 95 

His Tyr Thr lie Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 
100 105 110 

Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 

Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 

Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
145 150 155 160 

Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 
165 170 175 



Gin Ala Trp Leu Ala Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu 
180 185 190 

Ser Ser Asn Asp 
195 



<210> 419 
<211> 1677 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1654) 
<223> RXN00957 

<400> 419 
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aaccggcaag ccctggatcg aatgaagctc gcagcgagta attatttgat gtttcccaga 60 

aaggcttcag ccccacaatg atttcctcgg taggtgcccc atg age acg aat ccc 115 

Met Ser Thr Asn Pro 

1 5 

cat gtt ttc tec eta gat gtc cgc tat cac gag gat get tct gca ttg 163 

His Val Phe Ser Leu Asp Val Arg Tyr His Glu Asp Ala Ser Ala Leu 
10 15 20 

ttt gcc cac ttg ggt ggc aca acc gca gat gat gca gcc ctg ttg gaa 211 
Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp Ala Ala Leu Leu Glu 
25 30 35 

age get gat ate acc ace aag aat ggt att tct tec etc gcg gtg ttg 259 
Ser Ala Asp He Thr Thr Lys Asn Gly He Ser Ser Leu Ala Val Leu 
40 45 50 

aag agt teg gtg cgc att acg tgc acg ggc aac acg gtg gta acg cag 307 
Lys Ser Ser Val Arg He Thr Cys Thr Gly Asn Thr Val Val Thr Gin 
55 60 65 

ccg ctg acg gac teg ggt agg gca gtg gtt gcg cgc eta acg cag cag 355 
Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala Arg Leu Thr Gin Gin 
70 75 80 85 

ctt ggc cag tac aac acc gca gag aac acc ttt age ttc ccc gcc tea 403 
Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe Ser Phe Pro Ala Ser 
90 95 100 

gat gcg gtt gat gag cgc gag cgc etc acc gca cea age acc ate gaa 451 
Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala Pro Ser Thr He Glu 
105 110 115 

gtg ctg cgc aag ttg cag ttc gag tec ggt tac age gac gcg tec ctg 499 
Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr Ser Asp Ala Ser Leu 
120 125 130 

cea ctg etc atg ggc ggt ttc gcg ttt gat ttc tta gaa acc ttt gaa 547 
Pro Leu Leu Met Gly Gly Phe Ala Phe Asp Phe Leu Glu Thr Phe Glu 
135 140 145 

acg etc ccc get gtc gag gag age gtc aac act tac ccc gat tac cag 595 
Thr Leu Pro Ala Val Glu Glu Ser Val Asn Thr Tyr Pro Asp Tyr Gin 
150 155 160 165 

ttc gtc etc gcg gaa ate gtc ctg gac ate aat cac cag gac cag acc 643 
Phe Val Leu Ala Glu He Val Leu Asp He Asn His Gin Asp Gin Thr 
170 175 180 

gcc aaa etc gcc ggc gtc tec aac gcc cea ggc gag etc gag gcc gag 691 
Ala Lys Leu Ala Gly Val Ser Asn Ala Pro Gly Glu Leu Glu Ala Glu 
185 190 195 

etc aac aag ctt tea ttg ctt ate gac gcc gcc etc ccc gca acc gaa 739 
Leu Asn Lys Leu Ser Leu Leu He Asp Ala Ala Leu Pro Ala Thr Glu 
200 205 210 

cac gcc tac caa acc acc cet cac gac ggc gac act ctt cgc gtt gtg 787 
His Ala Tyr Gin Thr Thr Pro His Asp Gly Asp Thr Leu Arg Val Val 
215 220 225 
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get gat att ccc gat get cag ttc ego acc cag ate aat gag ctg aaa 835 
Ala Asp lie Pro Asp Ala Gin Phe Arg Thr Gin lie Asn Glu Leu Lys 
230 235 240 245 



gaa aac att tac aac ggt gac ate tac eaa gtt gtc ccg geg egc act 883 
Glu Asn lie Tyr Asn Gly Asp lie Tyr Gin Val Val Pro Ala Arg Thr 
250 255 260 



ttc acc gca cca tgt cct gat gea ttc get get tat ctg cag ctg egt 931 
Phe Thr Ala Pro Cys Pro Asp Ala Phe Ala Ala Tyr Leu Gin Leu Arg 
265 270 275 



gee acc aac ccg teg ccg tac atg ttc tat ate cgt ggc etc aac gaa 979 
Ala Thr Asn Pro Ser Pro Tyr Met Phe Tyr lie Arg Gly Leu Asn Glu 
280 285 290 



ggc egc tec tat gaa ett ttt ggc gca tee ect gag tec aae etc aag 

1027 

Gly Arg Ser Tyr Glu Leu Phe Gly Ala Ser Pro Glu Ser Asn Leu Lys 
295 300 305 



ttc ace get get aac cgt gag ctg cag ctg tac cca ate gea ggt acc 
1075 

Phe Thr Ala Ala Asn Arg Glu Leu Gin Leu Tyr Pro lie Ala Gly Thr 

310 315 320 325 



egc ccc cgt gga etc aac cca gat ggc tec ate aac gat gag eta gat 
1123 

Arg Pro Arg Gly Leu Asn Pro Asp Gly Ser lie Asn Asp Glu Leu Asp 
330 335 340 



ate egc aat gag ttg gat atg egc act gat gee aaa gag ate gcg gag 
1171 

lie Arg Asn Glu Leu Asp Met Arg Thr Asp Ala Lys Glu lie Ala Glu 

345 350 355 



cac acc atg ett 
1219 

His Thr Met Leu 
360 



gte gat etc gee 

Val Asp Leu Ala 
365 



egc aac gac ctg 
Arg Asn Asp Leu 



gee egc gtc teg 

Ala Arg Val Ser 
370 



rT^o r^r,^ r^rr. ^r^rr r^rrr^ r^rrr. ^1- r.r^^ r^i- i- i~ i- r-r r^^r. r-ri-r. ^^1- t- o ^- 

1267 

Val Pro Ala Ser Arg Arg Val Ala Asp Leu Leu Gin Val Asp Arg Tyr 
375 380 385 



tec egc gtg atg cac ttg gtg tec egt gtg acg geg acg ttg gac cca 

1315 

Ser Arg Val Met His Leu Val Ser Arg Val Thr Ala Thr Leu Asp Pro 

390 395 400 405 



gag ett gat get ttg gac gee tat egg gcg tgc atg aat atg ggc acg 
1363 

Glu Leu Asp Ala Leu Asp Ala Tyr Arg Ala Cys Met Asn Met Gly Thr 
410 415 420 



ttg ace ggc get ccg aag ttg egc get atg gag ctg ttg egc ggc gtc 
1411 

Leu Thr Gly Ala Pro Lys Leu Arg Ala Met Glu Leu Leu Arg Gly Val 
425 430 435 
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gaa aag cgc agg cgt ggt tct tat ggt ggg gca gtg ggg tac ctg cgc 
1459 

Glu Lys Arg Arg Arg Gly Ser Tyr Gly Gly Ala Val Gly Tyr Leu Arg 
440 445 450 

ggc aat ggc gat atg gat aat tgc att gtt att cgt teg gcg ttt gtc 
1507 

Gly Asn Gly Asp Met Asp Asn Cys He Val He Arg Ser Ala Phe Val 
455 460 465 

cag gat ggt gtg get get gtg cag get ggt get ggt gtg gtc cge gat 

1555 

Gin Asp Gly Val Ala Ala Val Gin Ala Gly Ala Gly Val Val Arg Asp 

470 475 480 485 

tct aat cct caa tct gaa gee gat gag acg ttg cac aag gcg tat gee 
1603 

Ser Asn Pro Gin Ser Glu Ala Asp Glu Thr Leu His Lys Ala Tyr Ala 
490 495 500 

gtg ttg aat gee att gcg ctt get get ggt tec act ttg gag gtc ate 
1651 

Val Leu Asn Ala He Ala Leu Ala Ala Gly Ser Thr Leu Glu Val He 
505 510 515 

ega tgacacacgt tgttctcatt gat 

1677 

Arg 



<210> 420 
<211> 518 
<212> PRT 

<213> Corynebacterium glutamicum 
<4O0> 420 

Met Ser Thr Asn Pro His Val Phe Ser Leu Asp Val Arg Tyr His Glu 
15 10 15 

Asp Ala Ser Ala Leu Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp 
20 25 30 

Ala Ala Leu Leu Glu Ser Ala Asp He Thr Thr Lys Asn Gly He Ser 
35 40 45 

Ser Leu Ala Val Leu Lys Ser Ser Val Arg He Thr Cys Thr Gly Asn 
50 55 60 

Thr Val Val Thr Gin Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala 
65 70 75 80 

Arg Leu Thr Gin Gin Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe 
85 90 95 

Ser Phe Pro Ala Ser Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala 
100 105 110 

Pro Ser Thr He Glu Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr 
115 120 125 
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Ser Asp Ala Ser Leu Pro Leu Leu Met Gly Gly Phe Ala Phe Asp Phe 
130 135 140 

Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val Asn Thr 
145 150 155 160 

Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp He Asn 
165 170 175 

His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala Pro Gly 
180 185 190 

Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu He Asp Ala Ala 
195 200 205 

Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp Gly Asp 
210 215 220 

Thr Leu Arg Val Val Ala Asp He Pro Asp Ala Gin Phe Arg Thr Gin 
225 230 235 240 

He Asn Glu Leu Lys Glu Asn He Tyr Asn Gly Asp He Tyr Gin Val 
245 250 255 

Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe Ala Ala 

260 265 270 

Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe Tyr He 
275 280 285 

Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala Ser Pro 
290 295 300 

Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin Leu Tyr 
305 310 315 320 

Pro He Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly Ser He 

325 330 335 

Asn Asp Glu Leu Asp He Arg Asn Glu Leu Asp Met Arg Thr Asp Ala 
340 345 350 



Lys Glu lie Ala Glu His Thr Met Leu Val Asp Leu Ala Arg Asn Asp 
355 360 365 

Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp Leu Leu 
370 375 380 

Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg Val Thr 
385 390 395 400 

Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg Ala Cys 
405 410 415 

Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala Met Glu 
420 425 430 

Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly Gly Ala 
435 440 445 
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Val Gly Tyr Leu Arg Gly Asn Gly 
450 455 

Arg Ser Ala Phe Val Gin Asp Gly 
465 470 

Gly Val Val Arg Asp Ser Asn Pro 
485 

His Lys Ala Tyr Ala Val Leu Asn 
500 

Thr Leu Glu Val lie Arg 
515 



Asp Met Asp Asn Cys lie Val He 
460 

Val Ala Ala Val Gin Ala Gly Ala 
475 480 

Gin Ser Glu Ala Asp Glu Thr Leu 
490 495 

Ala He Ala Leu Ala Ala Gly Ser 
505 510 



<210> 421 
<211> 1151 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1}..(1128) 
<223> FRXA00957 

<400> 421 

gat ttc tta gaa acc ttt gaa acg etc ccc get gte gag gag age gte 48 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
15 10 15 

aac act tac ccc gat tac cag ttc gte etc gcg gaa ate gte ctg gac 96 
Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu He Val Leu Asp 
20 25 30 

ate aat cac cag gac cag acc gee aaa etc gee ggc gte tec aac gee 144 
He Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

eea ggc gag etc gag gee gag etc aac aag ctt tea ttg ett ate gac 192 
Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu He Asp 
50 55 60 

gee gee etc ccc gca acc gaa cac gee tac caa acc ace ect cac gac 240 
Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

ggc gac act ctt cgc gtt gtg get gat att ccc gat get cag ttc cge 288 
Gly Asp Thr Leu Arg Val Val Ala Asp He Pro Asp Ala Gin Phe Arg 
85 90 95 

acc cag ate aat gag ctg aaa gaa aac att tac aac ggt gac ate tac 336 
Thr Gin He Asn Glu Leu Lys Glu Asn He Tyr Asn Gly Asp He Tyr 
100 105 110 

caa gtt gte ccg gcg cge act ttc acc gca cca tgt ect gat gca ttc 384 
Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

get get tat ctg cag ctg cgt gee acc aac ccg teg ccg tac atg ttc 432 
Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
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130 135 140 

tat ate cgt ggc etc aac gaa ggc cgc tee tat gaa ett ttt gge gea 480 

Tyr lie Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 
145 150 155 160 

tec cct gag tee aac etc aag ttc acc get get aac cgt gag ctg cag 528 

Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin 
165 170 175 

ctg tac eca ate gea ggt aec egc ccc cgt gga etc aac cca gat ggc 576 

Leu Tyr Pro lie Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 
180 185 190 

tec ate aac gat gag eta gat ate egc aat gag ttg gat atg egc act 624 

Ser lie Asn Asp Glu Leu Asp lie Arg Asn Glu Leu Asp Met Arg Thr 
195 200 205 

gat gee aaa gag ate geg gag eac ace atg ett gte gat etc gee cgc 672 

Asp Ala Lys Glu lie Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 

210 215 220 

aac gac ctg gee cgc gtc teg gte cca gcg teg cgc egg gtt geg gat 720 

Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 
225 230 235 240 

ett ttg cag gtg gat egc tat tec cgc gtg atg eac ttg gtg tec cgt 768 

Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 
245 250 255 

gtg aeg geg aeg ttg gac eea gag ett gat get ttg gae gee tat egg 816 

Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 
260 265 270 

gcg tgc atg aat atg ggc aeg ttg acc ggc get ccg aag ttg cgc get 864 

Ala Cys Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala 

275 280 285 

atg gag ctg ttg cgc gge gte gaa aag egc agg cgt ggt tet tat ggt 912 

Met Glu Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly 

290 295 300 

Gly Ala Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys lie 
305 310 315 320 

gtt att cgt teg geg ttt gtc cag gat ggt gtg get get gtg cag get 

1008 

Val lie Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala 
325 330 335 

ggt get ggt gtg gtc cgc gat tet aat cct caa tct gaa gee gat gag 
1056 

Gly Ala Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu 
340 345 350 

aeg ttg eac aag geg tat gee gtg ttg aat gee att geg ett get get 

1104 

Thr Leu His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala 
355 360 365 
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ggt tec act ttg gag gtc ate cga tgacacacgt tgttctcatt gat 

1151 

Gly Ser Thr Leu Glu Val He Arg 
370 375 



<210> 422 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
15 10 15 

Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu He Val Leu Asp 
20 25 30 

He Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu He Asp 
50 55 60 

Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

Gly Asp Thr Leu Arg Val Val Ala Asp He Pro Asp Ala Gin Phe Arg 
85 90 95 

Thr Gin He Asn Glu Leu Lys Glu Asn He Tyr Asn Gly Asp He Tyr 
100 105 110 

Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
130 135 140 

Tyr He Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 
145 150 155 160 

Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin 
165 170 175 

Leu Tyr Pro He Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 
180 185 190 

Ser He Asn Asp Glu Leu Asp He Arg Asn Glu Leu Asp Met Arg Thr 
195 200 205 

Asp Ala Lys Glu He Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 
210 215 220 

Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 
225 230 235 240 

Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 
245 250 255 

Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 
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260 

Ala Cys Met Asn 
275 

Met Glu Leu Leu 
290 

Gly Ala Val Gly 
305 

Val lie Arg Ser 



Gly Ala Gly Val 
340 

Thr Leu His Lys 
355 

Gly Ser Thr Leu 
370 



Met Gly Thr Leu 
280 

Arg Gly Val Glu 
295 

Tyr Leu Arg Gly 
310 

Ala Phe Val Gin 
325 

Val Arg Asp Ser 



Ala Tyr Ala Val 
360 

Glu Val lie Arg 
375 



265 

Thr Gly Ala Pro 



Lys Arg Arg Arg 
300 

Asn Gly Asp Met 
315 

Asp Gly Val Ala 
330 

Asn Pro Gin Ser 
345 

Leu Asn Ala lie 



270 

Lys Leu Arg Ala 
285 

Gly Ser Tyr Gly 



Asp Asn Cys lie 
320 

Ala Val Gin Ala 
335 

Glu Ala Asp Glu 
350 

Ala Leu Ala Ala 
365 



<210> 423 

<211> 1068 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> RXA02687 

<400> 423 

caaaaccatg ctcggcgggg gagagttggg ccaagcggtt cgctaattga gcaacagaca 60 

tggacaccca ccttagttcg gcgggttaag ctgtgtaacc atg age gac gca cca 115 

Met Ser Asp Ala Pro 
1 5 

act gtt gtg gcc tat ttg ggg cct gcc gga acc ttc acc gaa gaa gcc 163 
ThT \'nl ""'r Ti'T " t" ^''i' ^ — - ^'i' ^"•■^ " 

10 15 20 

etc tac aaa ttt gcc gac gcc ggc gta ttc ggc gac ggt gag ate gag 211 
Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly Asp Gly Glu lie Glu 
25 30 35 

cag eta cca gcc aaa teg cca caa gaa get gtc gac gcc gtc cgc cac 259 
Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val Asp Ala Val Arg His 
40 45 50 

ggc acc gcc cag ttc gcg gtg gtc gcc ate gaa aac ttc gtc gac ggc 307 
Gly Thr Ala Gin Phe Ala Val Val Ala lie Glu Asn Phe Val Asp Gly 
55 60 65 

ccc gtc acc ccc acc ttc gac gcc ctt gac cag ggc tec aac gtg caa 355 
Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin Gly Ser Asn Val Gin 
70 75 80 85 
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ate ate gcc gaa gaa gaa etc gac ate gee ttt tec ate atg gtc egg 403 
He He Ala Glu Glu Glu Leu Asp He Ala Phe Ser He Met Val Arg 
90 95 100 

cea ggg act teg ctt gee gac gte aaa ace etc gee ace eac ecg gtt 451 
Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu Ala Thr His Pro Val 
105 110 115 

ggg tae caa eaa gtg aaa aac tgg atg gca ace acc att ccg gae gee 499 
Gly Tyr Gin Gin Val Lys Asn Trp Ket Ala Thr Thr He Pro Asp Ala 
120 125 130 

atg tat ctt tea gca age tee aac gge gee ggc gea eaa atg gtt gcc 547 
Met Tyr Leu Ser Ala Ser Ser Asn Gly Ala Gly Ala Gin Met Val Ala 
135 140 145 

gaa gga acc gcc gac gca gcc gca gcg eec tec cgc gca gcc gaa etc 595 
Glu Gly Thr Ala Asp Ala Ala Ala Ala Pro Ser Arg Ala Ala Glu Leu 
150 155 160 165 

ttc gga ctg gaa cgc ctt gtt gat gat gte gee gac gtc cgt ggc gcc 643 
Phe Gly Leu Glu Arg Leu Val Asp Asp Val Ala Asp Val Arg Gly Ala 
170 175 180 

cgc acc cgc ttc gtt get gtc caa gcc caa gca gcc gtt tec gaa ccg 691 
Arg Thr Arg Phe Val Ala Val Gin Ala Gin Ala Ala Val Ser Glu Pro 
185 190 195 

acc ggc cac gac cgc acc tec gtc att ttc tec eta ccg aat gtg cca 
Thr Gly His Asp Arg Thr Ser Val He Phe Ser Leu Pro Asn Val Pro 
200 205 210 

ggc age etc gtg cgc gcc etc aac gaa ttc gcc ate cgc ggc gtt gac 
Gly Ser Leu Val Arg Ala Leu Asn Glu Phe Ala He Arg Gly Val Asp 
215 220 225 

etc acc cgc ate gaa tec cgc eec acc cgc aaa gtc ttc gga acc tae 835 
Leu Thr Arg He Glu Ser Arg Pro Thr Arg Lys Val Phe Gly Thr Tyr 
230 235 240 245 



cgc ttc cac ctg gac ata tec gga cat ate cgc gat ate eec gtc gcc 
Arg Phe His Leu Asp He Ser Gly His He Arg Asp He Pro Val Ala 
250 255 260 

gaa gcc etc cgc gca etc cac etc caa gcc gaa gaa etc gtc ttc gtc 
Glu Ala Leu Arg Ala Leu His Leu Gin Ala Glu Glu Leu Val Phe Val 

265 270 275 

ggc tec tgg eec tec aac cgt gcg gaa gac age acg eec caa acc gac 
Gly Ser Trp Pro Ser Asn Arg Ala Glu Asp Ser Thr Pro Gin Thr Asp 
280 285 290 

caa eta get aag eta cac aag gcg gac gaa tgg gtt cgc gca gca age 
1027 

Gin Leu Ala Lys Leu His Lys Ala Asp Glu Trp Val Arg Ala Ala Ser 
295 300 305 

gaa gga agg aaa ctt aac tagccatggc cggccggatt att 
1068 

Glu Gly Arg Lys Leu Asn 
310 315 
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<210> 424 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Met Ser Asp Ala Pro Thr Val Val Ala Tyr Leu Gly Pro Ala Gly Thr 
15 10 15 

Phe Thr Glu Glu Ala Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly 
20 25 30 

Asp Gly Glu lie Glu Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val 
35 40 45 

Asp Ala Val Arg His Gly Thr Ala Gin Phe Ala Val Val Ala lie Glu 
50 55 60 

Asn Phe Val Asp Gly Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin 
65 70 75 80 

Gly Ser Asn Val Gin lie lie Ala Glu Glu Glu Leu Asp lie Ala Phe 
85 90 95 

Ser lie Met Val Arg Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu 
100 105 110 

Ala Thr His Pro Val Gly Tyr Gin Gin Val Lys Asn Trp Met Ala Thr 
115 120 125 

Thr lie Pro Asp Ala Met Tyr Leu Ser Ala Ser Ser Asn Gly Ala Gly 
130 135 140 

Ala Gin Met Val Ala Glu Gly Thr Ala Asp Ala Ala Ala Ala Pro Ser 

145 150 155 160 

Arg Ala Ala Glu Leu Phe Gly Leu Glu Arg Leu Val Asp Asp Val Ala 
165 170 175 

Asp Val Arg Gly Ala Arg Thr Arg Phe Val Ala Val Gin Ala Gin Ala 

lan iB'i i^n 



Ala Val Ser Glu Pro Thr Gly His Asp Arg Thr Ser Val lie Phe Ser 
195 200 205 

Leu Pro Asn Val Pro Gly Ser Leu Val Arg Ala Leu Asn Glu Phe Ala 
210 215 220 

lie Arg Gly Val Asp Leu Thr Arg lie Glu Ser Arg Pro Thr Arg Lys 
225 230 235 240 

Val Phe Gly Thr Tyr Arg Phe His Leu Asp lie Ser Gly His lie Arg 
245 250 255 

Asp lie Pro Val Ala Glu Ala Leu Arg Ala Leu His Leu Gin Ala Glu 
260 265 270 

Glu Leu Val Phe Val Gly Ser Trp Pro Ser Asn Arg Ala Glu Asp Ser 
275 280 285 
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Thr Pro Gin Thr Asp Gin Leu Ala Lys Leu His Lys Ala Asp Glu Trp 
290 295 300 

Val Arg Ala Ala Ser Glu Gly Arg Lys Leu Asn 
305 310 315 



<210> 425 
<211> 1353 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> RXN01698 

<400> 425 

cgctagtgcc tgcagttatg tcgctttttg acgtcgaaaa gcaattttaa aaagcccttg 60 

gggtgggctg gatacgtctt ctgcggcctt tcgtgcgata atg eta ggc atg ctt 115 

Met Leu Gly Met Leu 
1 5 

cga tgg act aca gca ggt gaa tec cae ggc eag gcg ett ate gee acg 163 
Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin Ala Leu He Ala Thr 
10 15 20 

gtt gaa cac atg cca gca ggc gtg cec gtg act aaa gat gag gtc teg 211 
Val Glu His Met Pro Ala Gly Val Pro Val Thr Lys Asp Glu Val Ser 
25 30 35 

tat caa ttg gcg cgc cga cgc ctt gga tat ggt cgc ggc get cgc atg 259 
Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly Arg Gly Ala Arg Met 
40 45 50 

aag ttt gag caa gac gcg ttg ace ttc etc acc ggc ate cgc cac ggc 307 
Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr Gly He Arg His Gly 
55 60 65 

etc act ttg ggt age cec ate tea ate atg ate ggc aac act gag tgg 355 
Leu Thr Leu Gly Ser Pro He Ser He Met He Gly Asn Thr Glu Trp 
70 75 80 85 

gat aag tgg acc acc ate atg tec tot gac get ttg gac atg gaa gac 403 
Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala Leu Asp Met Glu Asp 
90 95 100 

cca gat aac gtt gcg gcg atg tet teg ggt egg ggc gca aaa ctg act 451 
Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg Gly Ala Lys Leu Thr 
105 110 115 

cgt ceg cgt cca ggc cac get gat tac gca ggc atg etc aag tac gga 499 
Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly Met Leu Lys Tyr Gly 
120 125 130 

ttc gat gat gee cgc aac gtg ctg gag cgt tet tea gcc cgt gag acg 547 
Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser Ser Ala Arg Glu Thr 
135 140 145 
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gca gca cgc gtg gca gca gca acc gtt gcg cgt tec ttc ctg cgt gaa 595 
Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg Ser Phe Leu Arg Glu 
150 155 160 165 

acc ttg ggc gtg gaa gtg ctt tec cac gta att tec att ggt gcg tec 643 
Thr Leu Gly Val Glu Val Leu Ser His Val lie Ser lie Gly Ala Ser 
170 175 180 

gag cct tac act ggc gcg gag cca acc ttt gca gat att caa gca ate 691 
Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala Asp lie Gin Ala lie 
185 190 195 

gat gat tec eea gtt cgt gca ttc ggt aaa gac get gaa gaa tec atg 739 
Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp Ala Glu Glu Ser Met 
200 205 210 

ate gcg gaa ate gag gee gca aag aaa gee ggc gat ace etc ggt ggc 787 
lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly Asp Thr Leu Gly Gly 
215 220 225 

ate gtg gaa gtg att gtt gaa ggc ctg ccc ate ggt ttg ggc tea cac 835 
lie Val Glu Val lie Val Glu Gly Leu Pro lie Gly Leu Gly Ser His 
230 235 240 245 

att tet ggc gaa gat cge etc gat gcg cag ate gca get gca etc atg 883 
lie Ser Gly Glu Asp Arg Leu Asp Ala Gin lie Ala Ala Ala Leu Met 
250 255 260 

ggc att cag gee ate aag ggc gtg gaa ate ggt gac ggt ttc gaa gaa 931 
Gly lie Gin Ala He Lys Gly Val Glu He Gly Asp Gly Phe Glu Glu 
265 270 275 

get cgt cga cgt ggc tec gaa gee cac gat gaa gtg ttc ctg gat gac 979 
Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu Val Phe Leu Asp Asp 
280 285 290 

aac ggc gta tac cgc aac acc aac cgt gca ggt ggc etc gaa ggc ggc 
1027 

Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly Gly Leu Glu Gly Gly 
295 300 305 

atg acc aac ggt gaa acc ctg cge gtt cgt get ggc atg aag cca att 

J^LLS ^ 

Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala Gly Met Lys Pro He 
310 315 320 325 

tet act gtg cct cgc gee ctg aaa acc att gat atg gaa aac ggc aag 
1123 

Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp Met Glu Asn Gly Lys 
330 335 340 

gca gca ace gga ate cac cag cgt tec gac gtg tge get gtt cca gee 

1171 

Ala Ala Thr Gly He His Gin Arg Ser Asp Val Cys Ala Val Pro Ala 
345 350 355 

gee ggt gte gtt gca gaa gca atg gte acc ctg gtt etc gee cgc gca 
1219 

Ala Gly Val Val Ala Glu Ala Met Val Thr Leu Val Leu Ala Arg Ala 
360 365 370 
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gtc ctg cag aaa ttc ggc ggt gac tec ctg age gaa acc aag age aac 

1267 

Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser Glu Thr Lys Ser Asn 
375 380 385 

att gac acc tac etc aaa aac att gag gaa ega atg aaa ttc gaa ggt 

1315 

He Asp Thr Tyr Leu Lys Asn He Glu Glu Arg Met Lys Phe Glu Gly 

390 395 400 405 

tta gag gat gga gcg taatgaagtg aatgatcaaa ttc 
1353 

Leu Glu Asp Gly Ala 
410 



<210> 426 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 426 

Met Leu Gly Met Leu Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin 
15 10 15 

Ala Leu He Ala Thr Val Glu His Met Pro Ala Gly Val Pro Val Thr 
20 25 30 

Lys Asp Glu Val Ser Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly 

35 40 45 

Arg Gly Ala Arg Met Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr 
50 55 60 

Gly He Arg His Gly Leu Thr Leu Gly Ser Pro He Ser He Met He 
65 70 75 80 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala 
85 90 95 

Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala ^Met Ser Ser Gly Arg 
100 105 ' 110 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
115 120 125 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
130 135 140 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
145 150 155 160 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val He 
165 170 175 

Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
180 185 190 

Asp He Gin Ala He Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
195 200 205 
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Ala Glu Glu Ser Met lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly 
210 215 220 

Asp Thr Leu Gly Gly He Val Glu Val lie Val Glu Gly Leu Pro lie 
225 230 235 240 

Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin He 
245 250 255 

Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 
260 265 270 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
275 280 285 

Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
290 295 300 

Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 
305 310 315 320 

Gly Met Lys Pro He Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp 
325 330 335 

Met Glu Asn Gly Lys Ala Ala Thr Gly He His Gin Arg Ser Asp Val 
340 345 350 

Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 
355 360 365 

Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 
370 375 380 

Glu Thr Lys Ser Asn He Asp Thr Tyr Leu Lys Asn He Glu Glu Arg 
385 390 395 400 

Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 
405 410 



<210> 427 
<211> 1013 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (990) 
<223> FRXA01698 

<400> 427 

ggc aac act gag tgg gat aag tgg acc acc ate atg tec tct gae get 48 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala 
15 10 15 

ttg gac atg gaa gae cca gat aac gtt gcg gcg atg tct teg ggt egg 96 
Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
20 25 30 

ggc gca aaa ctg act cgt ccg cgt cca ggc cac get gat tac gca ggc 144 
Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 



628 



wo (»1/(MIS43 



PCT/IB(MMM)923 



35 40 45 

atg etc aag tac gga ttc gat gat gcc cgc aac gtg ctg gag cgt tct 192 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 

tea gcc cgt gag acg gca gca cgc gtg gca gca gca acc gtt gcg cgt 240 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 

65 70 75 80 

tec ttc ctg cgt gaa acc ttg ggc gtg gaa gtg ctt tec cac gta att 288 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val He 
85 90 95 

tec att ggt geg tec gag eet tae act ggc gcg gag cca ace ttt gca 336 

Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
100 105 110 

gat att caa gca ate gat gat tec cca gtt cgt gca ttc ggt aaa gac 384 

Asp He Gin Ala He Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
115 120 125 

get gaa gaa tec atg ate gcg gaa ate gag gcc gca aag aaa gee ggc 432 

Ala Glu Glu Ser Met He Ala Glu He Glu Ala Ala Lys Lys Ala Gly 
130 135 140 

gat acc etc ggt ggc ate gtg gaa gtg att gtt gaa ggc ctg ccc ate 480 

Asp Thr Leu Gly Gly He Val Glu Val He Val Glu Gly Leu Pro He 

145 150 155 160 

ggt ttg ggc tea cac att tct ggc gaa gat cgc etc gat gcg cag ate 528 

Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin He 
165 170 175 

gca get gca etc atg ggc att cag gcc ate aag ggc gtg gaa ate ggt 576 

Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 
180 185 190 

gac ggt ttc gaa gaa get cgt cga cgt ggc tee gaa gee cac gat gaa 624 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
195 200 205 

gtg ttc ctg gat gac aac ggc gta tac cgc aac ace aac cgt gca ggt 672 

Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
210 215 220 

ggc etc gaa ggc ggc atg acc aac ggt gaa acc ctg cgc gtt cgt get 720 
Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 

225 230 235 240 

ggc atg aag cca att tct act gtg cct cgc gcc ctg aaa acc att gat 768 
Gly Met Lys Pro He Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp 
245 250 255 

atg gaa aac ggc aag gca gca acc gga ate cac cag cgt tec gac gtg 816 
Met Glu Asn Gly Lys Ala Ala Thr Gly He His Gin Arg Ser Asp Val 
260 265 270 

tgc get gtt cca gee gcc ggt gtc gtt gca gaa gca atg gte acc ctg 864 
Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 
275 280 285 
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gtt etc gcc cgc gca gtc ctg cag aaa ttc ggc ggt gac tec ctg age 912 
Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 
290 295 300 

gaa ace aag age aac att gac ace tac etc aaa aac att gag gaa ega 960 
Glu Thr Lys Ser Asn lie Asp Thr Tyr Leu Lys Asn lie Glu Glu Arg 
305 310 315 320 

atg aaa ttc gaa ggt tta gag gat gga gcg taatgaagtg aatgatcaaa 
1010 

Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 
325 330 

ttc 
1013 



<210> 428 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr lie Met Ser Ser Asp Ala 
15 10 15 

Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
20 25 30 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
35 40 45 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
65 70 75 80 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val lie 
85 90 95 



100 105 110 

Asp lie Gin Ala lie Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 

115 120 125 

Ala Glu Glu Ser Met lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly 
130 135 140 

Asp Thr T.eu niv Gly lie Val Glu Val He Val Glu Gly Leu Pro He 

145 150 155 160 

Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin lie 

165 170 175 

Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 

180 185 190 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
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195 200 205 

Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
210 215 220 

Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 
225 230 235 240 

Gly Met Lys Pro lie Ser Thr Val Pro Arg Ala Leu Lys Thr lie Asp 
245 250 255 

Met Glu Asn Gly Lys Ala Ala Thr Gly lie His Gin Arg Ser Asp Val 
260 265 270 

Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 
275 280 285 

Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 
290 295 300 

Glu Thr Lys Ser Asn lie Asp Thr Tyr Leu Lys Asn lie Glu Glu Arg 
305 310 315 320 

Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 
325 330 



<210> 429 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . {883) 

<223> RXA01095 

<400> 429 

gaaaccccag gtcaaagcta gggtgtggca ccctgatttc tttcgccatg tgtgttcggg 60 

ataaccttaa acacagcatt ggttggaagg aggttggggc atg gtt gca aca gag 115 

Met Val Ala Thr Glu 
1 5 

aac cgc atg ttg atg gaa ate get gcg gaa ata teg get egg gaa gca 163 
Asn Arg Met Leu Met Glu lie Ala Ala Glu lie Ser Ala Arg Glu Ala 
10 15 20 

acg ett ggt ttt caa gaa gte aaa act aaa tct ega tea gca ggt etc 211 
Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser Arg Ser Ala Gly Leu 
25 30 35 

acg gcg get ttc gat att get tea gte ttt ttt teg tct gga tgt aat 259 
Thr Ala Ala Phe Asp He Ala Ser Val Phe Phe Ser Ser Gly Cys Asn 
40 45 50 

gte gta gte gee ttt gat cgt ttt gca tee aat tgg tct gat cat teg 307 
Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn Trp Ser Asp His Ser 
55 60 65 

gat cat gtg gae tac get gca cag gtt gcg ggt ttt ggc gca tea atg 355 
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Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly Phe Gly Ala Ser Met 
70 75 80 85 

ctt gca tat acg gtg cgc agg gga cag ttt gat acc gca gta cgc gat 403 
Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp Thr Ala Val Arg Asp 
90 95 100 

ate agg gac ate aaa tct gaa gta gac att ccc att ctg ctt cat gat 451 
He Arg Asp He Lys Ser Glu Val Asp He Pro He Leu Leu His Asp 
105 110 115 

ccc ate ate gat ccg tat caa ate cac gaa gee cgc gtc atg ggc ate 499 
Pro He He Asp Pro Tyr Gin He His Glu Ala Arg Val Met Gly He 
120 125 130 

gac get ctt caa tte ccc gta tgg gcg atg gaa caa get cga ctg gaa 547 
Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu Gin Ala Arg Leu Glu 
135 140 145 

tct ttg gtg gac cgc acc gaa tea ttg ggc atg aca gee ate gtg tct 595 
Ser Leu Val Asp Arg Thr Glu Ser Leu Gly Met Thr Ala He Val Ser 
150 155 160 165 

gtg cga aac cac gaa gaa gcg cat cgt gca gtg gac gca gga gcg aca 643 
Val Arg Asn His Glu Glu Ala His Arg Ala Val Asp Ala Gly Ala Thr 
170 175 180 

gtg gta gca att gat att act ggt tat acc ggc tea etc act ttg cct 691 
Val Val Ala He Asp He Thr Gly Tyr Thr Gly Ser Leu Thr Leu Pro 
185 190 195 

gaa gcg ttt teg ggt ate acc caa tte atg ccc aaa gag gta gee cgc 739 
Glu Ala Phe Ser Gly He Thr Gin Phe Met Pro Lys Glu Val Ala Arg 
200 205 210 

att gtg etc gga ggt tgc age age cct aaa gaa etc atg egg ttt gca 787 
He Val Leu Gly Gly Cys Ser Ser Pro Lys Glu Leu Met Arg Phe Ala 
215 220 225 

cga cat tct gca gac gee ate ttt gtt cea cat gca gac etc gee acc 835 
Arg His Ser Ala Asp Ala He Phe Val Pro His Ala Asp Leu Ala Thr 
230 235 240 245 

aca aaa tct ctt gtg aca gca ggt atg cat cea gcg tgc cea teg cgt 883 
Thr Lys Ser Leu Val Thr Ala Gly Met His Pro Ala Cys Pro Ser Arg 
250 255 260 

tgaagaggtg ctctgtggtc age 906 



<210> 430 
<211> 261 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 430 

Met Val Ala Thr Glu Asn Arg Met Leu Met Glu He Ala Ala Glu He 
15 10 15 

Ser Ala Arg Glu Ala Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser 
20 25 30 
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Arg Ser Ala Gly Leu Thr Ala Ala Phe Asp lie Ala Ser Val Phe Phe 
35 40 45 

Ser Ser Gly Cys Asn Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn 
50 55 60 

Trp Ser Asp His Ser Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly 
65 70 75 80 

Phe Gly Ala Ser Met Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp 
85 90 95 

Thr Ala Val Arg Asp lie Arg Asp lie Lys Ser Glu Val Asp lie Pro 
100 105 110 

lie Leu Leu His Asp Pro lie lie Asp Pro Tyr Gin lie His Glu Ala 

115 120 125 

Arg Val Met Gly lie Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu 
130 135 140 

Gin Ala Arg Leu Glu Ser Leu Val Asp Arg Thr Glu Ser Leu Gly Met 
145 150 155 160 

Thr Ala He Val Ser Val Arg Asn His Glu Glu .Ala His Arg Ala Val 
165 170 175 

Asp Ala Gly Ala Thr Val Val Ala He Asp He Thr Gly Tyr Thr Gly 
180 185 190 

Ser Leu Thr Leu Pro Glu Ala Phe Ser Gly He Thr Gin Phe Met Pro 
195 200 205 

Lys Glu Val Ala Arg He Val Leu Gly Gly Cys Ser Ser Pro Lys Glu 
210 215 220 

Leu Met Arg Phe Ala Arg His Ser Ala Asp Ala He Phe Val Pro His 
225 230 235 240 

Ala Asp Leu Ala Thr Thr Lys Ser Leu Val Thr Ala Gly Met His Pro 
245 250 255 



Ala Cys Pro Ser Arg 
260 



<210> 431 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1522) 
<223> RXA00955 

<400> 431 

gatggtgcac aaaaggcgct ttccttgctt gccgacggca ccacccaggc atggttggcc 60 
aagcacgaag agatcgatta ctcagaaaag gagtcttcca atg act agt aat aat 115 
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Met Thr Ser Asn Asn 
1 5 

ctg ccc aca gtg ttg gaa age ate gtc gag ggt cgt cgc gga cac ctg 163 
Leu Pro Thr Val Leu Glu Ser lie Val Glu Gly Arg Arg Gly His Leu 
10 15 20 

gag gaa att cgc get cgc ate get cae gtg gat gtg gat gcg ctt oca 211 
Glu Glu lie Arg Ala Arg lie Ala His Val Asp Val Asp Ala Leu Pro 
25 30 35 

aaa tec acc cgt tct ctg ttt gat tec etc aac cag ggt agg gga ggg 259 
Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn Gin Gly Arg Gly Gly 
40 45 50 

gcg cgt ttc ate atg gag tgc aag tec gea teg cct tct ttg gga atg 307 
Ala Arg Phe lie Met Glu Cys Lys Ser Ala Ser Pro Ser Leu Gly Met 
55 60 65 

att cgt gag cac tac cag ceg ggt gaa ate get cgc gtg tac tct cgc 355 
lie Arg Glu His Tyr Gin Pro Gly Glu lie Ala Arg Val Tyr Ser Arg 
70 75 80 85 

tac gee age ggc att tec gtg ctg tgc gag ceg gat cgt ttt ggt ggc 403 
Tyr Ala Ser Gly lie Ser Val Leu Cys Glu Pro Asp Arg Phe Gly Gly 
90 95 100 

gat tac gat cac etc get acc gtt gcc get ace tct cat ctt ceg gtg 451 
Asp Tyr Asp His Leu Ala Thr Val Ala Ala Thr Ser His Leu Pro Val 
105 110 115 

ctg tgc aaa gac ttc ate att gat cct gtc cag gta cac gcg gcg cgt 499 
Leu Cys Lys Asp Phe lie lie Asp Pro Val Gin Val His Ala Ala Arg 
120 125 130 

tac ttt ggt get gat gee ate ctg etc atg etc tct gtg ctt gat gat 547 
Tyr Phe Gly Ala Asp Ala lie Leu Leu Met Leu Ser Val Leu Asp Asp 
135 140 145 

gaa gag tac gea gca etc get gcc gag get gcg cgt ttt gat ctg gat 595 
Glu Glu Tyr Ala Ala Leu Ala Ala Glu Ala Ala Arg Phe Asp Leu Asp 
150 155 160 165 

ate etc acc gag gtt att gat gag gag gaa gtc gcc cgc gcc ate aag 643 
lie Leu Thr Glu Val lie Asp Glu Glu Glu Val Ala Arg Ala lie Lys 
170 175 180 

ctg ggt gcg aag ate ttt ggc gtc aac cae cgc aac ctg cat gat ctg 691 
Leu Gly Ala Lys lie Phe Gly Val Asn His Arg Asn Leu His Asp Leu 
185 190 195 

tec att gat ttg gat cgt tea cgt cgc ctg tee aag etc att cca gca 739 
Ser lie Asp Leu Asp Arg Ser Arg Arg Leu Ser Lys Leu lie Pro Ala 

200 205 210 

gat gcc gtg etc gtg tct gag tct ggc gtg cgc gat acc gaa acc gtc 787 
Asp Ala Val Leu Val Ser Glu Ser Gly Val Arg Asp Thr Glu Thr Val 
215 220 225 

cgc cag eta ggt ggg cae tec aat gca ttc etc gtt ggc tec cag ctg 835 
Arg Gin Leu Gly Gly His Ser Asn Ala Phe Leu Val Gly Ser Gin Leu 
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230 235 

acc age cag gaa aac gtc 
Thr Ser Gin Glu Asn Val 
250 

ccc aac aaa gtc tgc gga 
Pro Asn Lys Val Cys Gly 
265 

cgc gca gcg ggt gcg gtc 
Arg Ala Ala Gly Ala Val 

280 

cca cgc aat gtt tea cgt 
1027 

Pro Arg Asn Val Ser Arg 
295 

ccc aac ctg cgc tac gtc 
1075 

Pro Asn Leu Arg Tyr Val 
310 315 

gat ttg ctt gtc gac ggc 
1123 

Asp Leu Leu Val Asp Gly 
330 

cag gac age gtc gaa gca 
1171 

Gin Asp Ser Val Glu Ala 
345 

gag gtt gga ccg cag gtc 
1219 

Glu Val Gly Pro Gin Val 
360 

ccc ttg ggg get gaa gtg 
1267 

Pro Leu Gly Ala Glu Val 
375 

eta att ctt gat gcc cat 

1315 

Leu He Leu Asp Ala His 
390 395 

get acg gtg ccg gcc get 
1363 

Ala Thr Val Pro Ala Ala 
410 

ate tct ccg gac aac get 
1411 

He Ser Pro Asp Asn Ala 
425 

ttg gac ate aac tct ggc 
1459 



240 

gat ctg gca gcc cgc 
Asp Leu Ala Ala A.rg 
255 

etc acc tea cca agt 
Leu Thr Ser Pro Ser 
270 

tac ggc ggg etc ate 
Tyr Gly Gly Leu He 
285 

gaa aca ttg caa aaa 

Glu Thr Leu Gin Lys 
300 

gcg gtc age cgt cgc 

Ala Val Ser Arg Arg 
320 

ate tte gcc gta caa 

He Phe Ala Val Gin 
335 

gaa aag gca ttg ate 

Glu Lys Ala Leu He 
350 

cag gtc tgg cgc gcg 

Gin Val Trp Arg Ala 
365 

gca get gcg gtg gag 

Ala Ala Ala Val Glu 
380 

gaa ggt ggc age ggg 

Glu Gly Gly Ser Gly 
400 

gtg aag gca aag tct 

Val Lys Ala Lys Ser 
415 

gcg cag gca etc get 

Ala Gin Ala Leu Ala 
430 

gtg gaa tac ccc gcc 



245 

gaa tta gtc tac ggc 883 

Glu Leu Val Tyr Gly 
260 

gca gca caa acc get 931 

Ala Ala Gin Thr Ala 
275 

tte gaa gag gca teg 979 

Phe Glu Glu Ala Ser 
290 

ate ate gee gca gag 

He He Ala Ala Glu 

305 

ace tec ggg tac aag 

Thr Ser Gly Tyr Lys 
325 

ate cac gcc cca ctg 

He His Ala Pro Leu 
340 

gcc gcc gtt cgt gaa 

Ala Ala Val Arg Glu 
355 

ate teg atg tec age 

He Ser Met Ser Ser 
370 

ggt gac gtc gat aag 

Gly Asp Val Asp Lys 
385 

gaa gta tte gac tgg 

Glu Val Phe Asp Trp 
405 

ttg etc gcg gga ggc 

Leu Leu Ala Gly Gly 
420 

gtg ggc tgc gca ggt 

Val Gly Cys Ala Gly 
435 

ggt gca ggc acg tgg 
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Leu Asp lie Asn Ser Gly Val Glu Tyr Pro Ala Gly Ala Gly Thr Trp 
440 445 450 

get ggg gcg aaa gac gcc ggc gcg ctg ctg aaa att tta gcg acc ate 
1507 

Ala Gly Ala Lys Asp Ala Gly Ala Leu Leu Lys lie Leu Ala Thr lie 

455 460 465 

tec aca ttc cat tac taaaggttta aataggatca tga 
1545 

Ser Thr Phe His Tyr 
470 



<210> 432 
<211> 474 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 432 

Met Thr Ser Asn Asn Leu Pro Thr Val Leu Glu Ser lie Val Glu Gly 
15 10 15 

Arg Arg Gly His Leu Glu Glu lie Arg Ala Arg lie Ala His Val Asp 
20 25 30 

Val Asp Ala Leu Pro Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn 
35 40 45 

Gin Gly Arg Gly Gly Ala Arg Phe lie Met Glu Cys Lys Ser Ala Ser 
50 55 60 

Pro Ser Leu Gly Met lie Arg Glu His Tyr Gin Pro Gly Glu lie Ala 
65 70 75 80 

Arg Val Tyr Ser Arg Tyr Ala Ser Gly lie Ser Val Leu Cys Glu Pro 
85 90 95 

Asp Arg Phe Gly Gly Asp Tyr Asp His Leu Ala Thr Val Ala Ala Thr 
100 105 110 

Ser His Leu Pro Val Leu Cys Lys Asp Phe lie lie Asp Pro Val Gin 

U£ 



Val His Ala Ala Arg Tyr Phe Gly Ala Asp Ala lie Leu Leu Met Leu 
130 135 140 

Ser Val Leu Asp Asp Glu Glu Tyr Ala Ala Leu Ala Ala Glu Ala Ala 

145 150 155 160 

Arg Phe Asp Leu Asp lie Leu Thr Glu Val lie Asp Glu Glu Glu Val 
165 170 175 

Ala Arg Ala lie Lys Leu Gly Ala Lys lie Phe Gly Val Asn His Arg 
ISO 185 190 

Asn Leu His Asp Leu Ser lie Asp Leu Asp Arg Ser Arg Arg Leu Ser 
195 200 " 205 

Lys Leu lie Pro Ala Asp Ala Val Leu Val Ser Glu Ser Gly Val Arg 

210 215 220 



636 



wo 01/00843 



PC T/ 1 B0( 1/00923 



Asp Thr Glu Thr Val Arg Gin Leu Gly Gly His Ser Asn Ala Phe Leu 
225 230 235 240 

Val Gly Ser Gin Leu Thr Ser Gin Glu Asn Val Asp Leu Ala Ala Arg 
245 250 255 

Glu Leu Val Tyr Gly Pro Asn Lys Val Cys Gly Leu Thr Ser Pro Ser 
260 265 270 

Ala Ala Gin Thr Ala Arg Ala Ala Gly Ala Val Tyr Gly Gly Leu He 
275 280 285 

Phe Glu Glu Ala Ser Pro Arg Asn Val Ser Arg Glu Thr Leu Gin Lys 
290 295 300 

He He Ala Ala Glu Pro Asn Leu Arg Tyr Val Ala Val Ser Arg Arg 
305 310 315 320 

Thr Ser Gly Tyr Lys Asp Leu Leu Val Asp Gly He Phe Ala Val Gin 
325 330 335 

He His Ala Pro Leu Gin Asp Ser Val Glu Ala Glu Lys Ala Leu He 
340 345 350 

Ala Ala Val Arg Glu Glu Val Gly Pro Gin Val Gin Val Trp Arg Ala 
355 360 365 

He Ser Met Ser Ser Pro Leu Gly Ala Glu Val Ala Ala Ala Val Glu 
370 375 380 

Gly Asp Val Asp Lys Leu He Leu Asp Ala His Glu Gly Gly Ser Gly 
385 390 395 400 

Glu Val Phe Asp Trp Ala Thr Val Pro Ala Ala Val Lys Ala Lys Ser 
405 410 415 

Leu Leu Ala Gly Gly He Ser Pro Asp Asn Ala Ala Gin Ala Leu Ala 
420 425 430 

Val Gly Cys Ala Gly Leu Asp He Asn Ser Gly Val Glu Tyr Pro Ala 
435 440 445 

Gly Ala Gly Thr Trp Ala Gly Ala Lys Asp Ala Gly Ala Leu Leu Lys 
450 455 460 

He Leu Ala Thr He Ser Thr Phe His Tyr 
465 470 



<210> 433 

<211> 494 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (471) 

<223> RXA02814 



<400> 433 
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gcc aaa aac eta gaa gaa cac tec tac gtg gtc aac cac ctg cgc acc 48 
Ala Lys Asn Leu Glu Glu His Ser Tyr Val Val Asn His Leu Arg Thr 
15 10 15 

ate ctg gaa cea ctg tge tea caa ttc gac gcc eca aca gtt cct gaa 96 
lie Leu Glu Pro Leu Cys Ser Gin Phe Asp Ala Pro Thr Val Pro Glu 
20 25 30 

ctg acc aaa acc aac gaa atg tgg cac etc gca aca ccc ate gtt ggc 144 
Leu Thr Lys Thr Asn Glu Met Trp His Leu Ala Thr Pro lie Val Gly 
35 40 45 

acc etc aag tac cca cac ate acc gca eta gaa eta gcc ata cga aca 192 
Thr Leu Lys Tyr Pro His lie Thr Ala Leu Glu Leu Ala lie Arg Thr 
50 55 60 

cac ccc ace ccc geg ate tgt ggc acc ccc acc gac gee gcc gaa gcc 240 
His Pro Thr Pro Ala lie Cys Gly Thr Pro Thr Asp Ala Ala Glu Ala 
65 70 75 80 

etc ate ate gaa geg gaa tec ccc cga aac ttc tac gcc gga gca gcc 288 
Leu lie lie Glu Ala Glu Ser Pro Arg Asn Phe Tyr Ala Gly Ala Ala 
85 90 95 

ggc tgg tgt gac tec acc gga gac ggc gaa tac atg gta gcc ate cgc 336 
Gly Trp Cys Asp Ser Thr Gly Asp Gly Glu Tyr Met Val Ala lie Arg 
100 105 110 

t^c gcc gaa gta tec gaa gac gga acc tgg gcc aga gca tgg gca ggc 384 
Cys Ala Glu Val Ser Glu Asp Gly Thr Trp Ala Arg Ala Trp Ala Gly 
115 120 125 

gga ggc ate gtc gcc gaa tea gac gcc caa gaa gag ttt gat gaa acc 432 
Gly Gly lie Val Ala Glu Ser Asp Ala Gin Glu Glu Phe Asp Glu Thr 
130 135 140 

acc geg aag etc caa acc ate atg cgc teg ett ggt ttg tgagatgtgg 481 

Thr Ala Lys Leu Gin Thr lie Met Arg Ser Leu Gly Leu 
145 150 155 

tettaaaaca ccg 494 



<210> 434 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Ala Lys Asn Leu Glu Glu His Ser Tyr Val Val Asn His Leu Arg Thr 
15 10 15 

lie Leu Glu Pro Leu Cys Ser Gin Phe Asp Ala Pro Thr Val Pro Glu 
20 25 30 

Leu Thr Lys Thr Asn Glu Met Trp His Leu Ala Thr Pro lie Val Gly 
35 40 45 

Thr Leu Lys Tyr Pro His lie Thr Ala Leu Glu Leu Ala lie Arg Thr 
50 55 60 
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His Pro Thr Pro Ala He Cys Gly Thr Pro Thr Asp Ala Ala Glu Ala 
65 70 75 80 

Leu He He Glu Ala Glu Ser Pro Arg Asn Phe Tyr Ala Gly Ala Ala 
85 90 95 

Gly Trp Cys Asp Ser Thr Gly Asp Gly Glu Tyr Met Val Ala He Arg 

100 105 110 

Cys Ala Glu Val Ser Glu Asp Gly Thr Trp Ala Arg Ala Trp Ala Gly 
115 120 125 

Gly Gly He Val Ala Glu Ser Asp Ala Gin Glu Glu Phe Asp Glu Thr 
130 135 140 



Thr Ala Lys Leu Gin Thr He Met Arg Ser Leu Gly Leu 
145 150 155 



<210> 435 
<211> 803 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (780) 
<223> RXA00229 

<400> 435 

gag gcg aaa ggc etc gcg cag gga cgt gcg acg gtg tac agg cgc ate 48 
Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg He 
15 10 15 

gac acg ctt ggg teg cgt get tec ggg caa gat tta aat acg ctt etc 96 
Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 
20 25 30 

gac gcc gee etc tac ctt ggc ttc age ggc ctg aac ate act cac ccg 144 
Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn He Thr His Pro 
35 40 45 

tac aag caa gca gta tta ecc ctg ctt ggc gaa gtc tec gaa caa gcc 192 
Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 
50 55 60 

ace caa etc ggc gca gtg aat act gtc gtt atg gac gcc acc ggc cac 240 
Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 
65 70 75 80 

acc acc ggc cac aac acc gac gtc tec gga ttt ggc cgc gga atg gaa 288 
Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 
85 90 95 

gaa ggc etc ccc aac gcc aag etc gat tec gtc gtg cag gtc ggc gcc 336 
Glu Gly Leu Pro Asn Ala Lys Leu Asp Ser Val Val Gin Val Gly Ala 
100 105 110 

ggc ggc gta gaa aac gca gtg gca tac gee ctg gcc acc cac ggt gtg 384 
Gly Gly Val Glu Asn Ala Val Ala Tyr Ala Leu Val Thr His Gly Val 
115 120 125 
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cag aaa ctt cag gtc get gac etc gac act tec egc gcg eag gca ctg 432 
Gin Lys Leu Gin Val Ala Asp Leu Asp Thr Ser Arg Ala Gin Ala Leu 
130 135 140 

gca gat gtc ate aac aac gca gtc ggc cgt gaa gcc gtc gtg gga gta 480 
Ala Asp Val lie Asn Asn Ala Val Gly Arg Glu Ala Val Val Gly Val 
145 150 155 160 

gac gcc cgc ggc ate gaa gac gtc ate gcc gee gcc gac gga gta gtc 528 
Asp Ala Arg Gly lie Glu Asp Val lie Ala Ala Ala Asp Gly Val Val 
165 170 175 

aac gea ace cce atg gga atg eca gca cac cec ggc ace gcc ttt gat 576 
Asn Ala Thr Pro Met Gly Met Pro Ala His Pro Gly Thr Ala Phe Asp 
180 185 190 

gtc age tgc etc acc aag gat cac tgg gtt ggc gac gtc gtg tac atg 624 
Val Ser Cys Leu Thr Lys Asp His Trp Val Gly Asp Val Val Tyr Met 
195 200 205 

ccc ate gaa act gaa ctt etc aaa gcc gcc cgt gcc etc ggc tgc gaa 672 
Pro lie Glu Thr Glu Leu Leu Lys Ala Ala Arg Ala Leu Gly Cys Glu 
210 215 220 

acc etc gac gga ace egc atg gca ate cac eaa gcc gtc gat gee ttc 720 
Thr Leu Asp Gly Thr Arg Met Ala lie His Gin Ala Val Asp Ala Phe 
225 230 235 240 

ega ctg ttc ace ggc etc gaa ccc gac gtc tec egc atg egg gaa act 768 
Arg Leu Phe Thr Gly Leu Glu Pro Asp Val Ser Arg Met Arg Glu Thr 
245 250 255 

ttc ctg tec etc taaaagagtc agtaaaaect ega 803 
Phe Leu Ser Leu 
260 



<210> 436 
<211> 260 

<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 436 

Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg lie 
15 10 15 

Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 
20 25 30 

Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn lie Thr His Pro 
35 40 45 

Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 
50 55 60 

Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 
65 70 75 80 

Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 
85 90 95 
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Glu Gly Leu Pro Asn Ala Lys Leu Ser Val Val Gin Val Gly Ala 

100 105 110 

Gly Gly Val Glu Asn Ala Val Ala Tyr Ala Leu Val Thr His Gly Val 
115 120 125 

Gin Lys Leu Gin Val Ala Asp Leu Asp Thr Ser Arg Ala Gin Ala Leu 
130 135 140 

Ala Asp Val lie Asn Asn Ala Val Gly Arg Glu Ala Val Val Gly Val 
145 150 155 160 

Asp Ala Arg Gly He Glu Asp Val He Ala Ala Ala Asp Gly Val Val 
165 170 175 

Asn Ala Thr Pro Met Gly Met Pro Ala His Pro Gly Thr Ala Phe Asp 

180 185 190 

Val Ser Cys Leu Thr Lys Asp His Trp Val Gly Asp Val Val Tyr Met 
195 200 205 

Pro He Glu Thr Glu Leu Leu Lys Ala Ala Arg Ala Leu Gly Cys Glu 
210 215 220 

Thr Leu Asp Gly Thr Arg Met Ala He His Gin Ala Val Asp Ala Phe 
225 230 235 240 

Arg Leu Phe Thr Gly Leu Glu Pro Asp Val Ser Arg Met Arg Glu Thr 
245 250 255 



Phe Leu Ser Leu 
260 



<210> 437 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA02093 

<400> 437 

ggcaggaatt tcccgaaaac ttccaccaat aatcaagcca tatcccacac aatcaggcat 60 

ttgctcttcc tttgctccgc atgagtataa aatcactgtc atg gtc aac tac gtc 115 

Met Val Asn Tyr Val 
1 5 

gac agg gaa aca acc ctg tgc ate tct etc get get cgt cca tec aac 163 
Asp Arg Glu Thr Thr Leu Cys He Ser Leu Ala Ala Arg Pro Ser Asn 
10 15 20 

cat ggt gtt cgt ttc cac aac tgg ctt tac get gaa ctt gga ttg aac 211 
His Gly Val Arg Phe His Asn Trp Leu Tyr Ala Glu Leu Gly Leu Asn 
25 30 35 

tac ctg tac aag get gtt gee cca gca gat ate acc get gca gtc gca 259 
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Tyr Leu Tyr Lys Ala Val Ala Pro Ala Asp lie Thr Ala Ala Val Ala 
40 45 50 

ggt ate cgt ggt ctg aac att cgc ggc gca ggt gtc tec atg cca tac 307 
Gly lie Arg Gly Leu Asn lie Arg Gly Ala Gly Val Ser Met Pro Tyr 
55 60 65 

aag age gat gtc ate cca etc ate gat gag ttg cat cct tec gca gag 355 
Lys Ser Asp Val He Pro Leu He Asp Glu Leu His Pro Ser Ala Glu 
70 75 80 85 

cgc ata cgt tct gtt aac acc ate gtc aac aat gac gga cac ctt gtc 403 
Arg He Arg Ser Val Asn Thr He Val Asn Asn Asp Gly His Leu Val 
90 95 100 

gga tac aac acc gac tac act gcg gtg tac cac etc ctt gaa gaa cac 451 
Gly Tyr Asn Thr Asp Tyr Thr Ala Val Tyr His Leu Leu Glu Glu His 
105 110 115 

cgc gtg aac cec aat gca ega gta get ate aag gga tec ggc ggc atg 499 
Arg Val Asn Pro Asn Ala Arg Val Ala He Lys Gly Ser Gly Gly Met 
120 125 130 

gee aat get gtt gtt gca get ctt get gag tat ggt ctg agt ggc acc 547 
Ala Asn Ala Val Val Ala Ala Leu Ala Glu Tyr Gly Leu Ser Gly Thr 
135 140 145 

gtc gtt gcc cgc aac cac acc acc ggt tct gcg eta get tec cgt tac 595 
Val Val Ala Arg Asn His Thr Thr Gly Ser Ala Leu Ala Ser Arg Tyr 
150 155 160 165 

ggt tgg gaa tac tec gca act gtt ccg gaa gac gca aaa att ttg gtt 643 
Gly Trp Glu Tyr Ser Ala Thr Val Pro Glu Asp Ala Lys He Leu Val 
170 175 180 

aat gta ace cca atg gga atg aat gga cct gac caa gac gtt gta tct 691 
Asn Val Thr Pro Met Gly Met Asn Gly Pro Asp Gin Asp Val Val Ser 
185 190 195 

ttt ggt gag gat gaa gta gac ega gcc gac gta ate ttt gac tgc gta 739 
Phe Gly Glu Asp Glu Val Asp Arg Ala Asp Val He Phe Asp Cys Val 
200 205 210 

gca tte cec gtc gag ace cca ctg att aag ttg gee aag gaa aag ggt 787 
Ala Phe Pro Val Glu Thr Pro Leu He Lys Leu Ala Lys Glu Lys Gly 
215 220 225 

aag caa ace ate gac ggc gga gaa gtt gcc get ctt cag gca gca gag 835 
Lys Gin Thr He Asp Gly Gly Glu Val Ala Ala Leu Gin Ala Ala Glu 
230 235 240 245 

cag tte cac etc tac acc gga gtt ctt cca ace aac gac cag ate att 883 
Gin Phe His Leu Tyr Thr Gly Val Leu Pro Thr Asn Asp Gin He He 
250 255 260 

get gcg gag gag tte tec aag taaatttcte teccctattt tta 927 
Ala Ala Glu Glu Phe Ser Lys 
265 



<210> 438 
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<211> 268 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 438 

Met Val Asn Tyr Val Asp Arg Glu Thr Thr Leu Cys He Ser Leu Ala 
15 10 15 

Ala Arg Pro Ser Asn His Gly Val Arg Phe His Asn Trp Leu Tyr Ala 
20 25 30 

Glu Leu Gly Leu Asn Tyr Leu Tyr Lys Ala Val Ala Pro Ala Asp He 
35 40 45 

Thr Ala Ala Val Ala Gly He Arg Gly Leu Asn He Arg Gly Ala Gly 
50 55 60 

Val Ser Met Pro Tyr Lys Ser Asp Val He Pro Leu He Asp Glu Leu 
65 70 75 80 

His Pro Ser Ala Glu Arg He Arg Ser Val Asn Thr He Val Asn Asn 
85 90 95 

Asp Gly His Leu Val Gly Tyr Asn Thr Asp Tyr Thr Ala Val Tyr His 
100 105 110 

Leu Leu Glu Glu His Arg Val Asn Pro Asn Ala Arg Val Ala He Lys 
115 120 125 

Gly Ser Gly Gly Met Ala Asn Ala Val Val Ala Ala Leu Ala Glu Tyr 
130 135 140 

Gly Leu Ser Gly Thr Val Val Ala Arg Asn His Thr Thr Gly Ser Ala 
145 150 155 160 

Leu Ala Ser Arg Tyr Gly Trp Glu Tyr Ser Ala Thr Val Pro Glu Asp 
165 170 175 

Ala Lys He Leu Val Asn Val Thr Pro Met Gly Met Asn Gly Pro Asp 
180 185 190 

Gin Asp Val Val Ser Phe Gly Glu Asp Glu Val Asp Arg Ala Asp Val 
195 200 205 

He Phe Asp Cys Val Ala Phe Pro Val Glu Thr Pro Leu He Lys Leu 
210 215 220 

Ala Lys Glu Lys Gly Lys Gin Thr He Asp Gly Gly Glu Val Ala Ala 
225 230 235 240 

Leu Gin Ala Ala Glu Gin Phe His Leu Tyr Thr Gly Val Leu Pro Thr 
245 250 255 

Asn Asp Gin He He Ala Ala Glu Glu Phe Ser Lys 
260 265 



<210> 439 
<211> 951 
<212> DNA 

<213> Corynebacterium glutamicum 



643 



RNSDOCID .-'vVC C100843A2 l.> 



wo 01/0084J PCT/IB(MI/(K»923 



<220> 

<221> CDS 

<222> ( 101) . . (928) 

<223> RXA02791 

<400> 439 

accgtgttca acgacacctc cgaagagcac gaagccgaca ttgagcaagc tttgaacagt 60 

ggcgttctag acagcaaccg acaaggatca gcgaataaaa ttg ggt tct cac ate 115 

Leu Gly Ser His lie 

1 5 

act cac egg gcg gcc gta etc ggc tea ccc ate gag cat tec aaa tec 163 

Thr His Arg Ala Ala Val Leu Gly Ser Pro He Glu His Ser Lys Ser 

10 15 20 

cca gtc etc cac aac acc ggc tat aaa gcc etc gga ctg gac caa tgg 211 
Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu Gly Leu Asp Gin Trp 
25 30 35 

gaa tac gac cgc ttt gag tgc acc ggc gac atg etc ccc ggc ate gtc 259 
Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met Leu Pro Gly He Val 
40 45 50 

tec ggc get gat gaa acc tac tgc gga ttc tec gtc acc atg ceg tct 307 
Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser Val Thr Met Pro Ser 
55 60 65 

aaa ttc gea get ett gaa ttc gcc gac gaa gta acc gaa cgc gcc tgc 355 
Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val Thr Glu Arg Ala Cys 
70 75 80 85 

gcc ate ggc tec gea aac acc ttg ctg cgc aeg gcc acc gga tgg cgc 403 
Ala He Gly Ser Ala Asn Thr Leu Leu Arg Thr Ala Thr Gly Trp Arg 
90 95 100 

gcc gac aac ace gae gtc gac ggc ate agg gga get etc ggt gaa etc 451 
Ala Asp Asn Thr Asp Val Asp Gly He Arg Gly Ala Leu Gly Glu Leu 
105 110 115 

etc ggc ggc gea tea ctg gee ggc aaa cac gcc ate gtc ate ggc tec 499 
Tnn r^\l r^\^ nil fnr Tnn nil riijr T^rr tfir nla Tift Uil Tifl f^l y Sar 
120 125 130 

ggc ggc acc gea cgc ccc gcc ate tgg gea etc ate gaa gcc ggg gtc 547 
Gly Gly Thr Ala Arg Pro Ala He Trp Ala Leu He Glu Ala Gly Val 
135 140 145 

gcc egg ate aeg gtg etc aac cgc tec gat cgc acc gcc gaa ctg caa 595 
Ala Arg He Thr Val Leu Asn Arg Ser Asp Arg Thr Ala Glu Leu Gin 
150 155 160 165 

aeg ctt ttc gac gaa ace ccc acc ace ttg gcc tac gcc ceg etc gag 643 
Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala Tyr Ala Pro Leu Glu 
170 175 180 

cat etc cac ate gaa gee gae gtc gta gtc tct aea gtg ccc tec gea 691 
His Leu His He Glu Ala Asp Val Val Val Ser Thr Val Pro Ser Ala 
185 190 195 
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gca arc gca ggc etc gaa gac acc ctt gcg ate gcc cca gtc etc gac 739 
Ala He Ala Gly Leu Glu Asp Thr Leu Ala He Ala Pro Val Leu Asp 
200 205 210 

gte ate tac gae ccc tgg cca aca cca etc gta gaa gtc aea cga gcc 787 
Val He Tyr Asp Pro Trp Pro Thr Pro Leu Val Glu Val Thr Arg Ala 
215 220 225 

aaa ggc etc aaa get gtc gga ggc cac gtc atg ctg gca cac cag tec 835 
Lys Gly Leu Lys Ala Val Gly Gly His Val Met Leu Ala His Gin Ser 
230 235 240 245 

tac gga cag ttt gaa caa ttc acc gga atg gat gca ccc cge gat gcc 883 
Tyr Gly Gin Phe Glu Gin Phe Thr Gly Met Asp Ala Pro Arg Asp Ala 
250 255 260 

atg egt gag get ttg gaa gag tet tta ggc ate tea gaa gaa cac 928 
Met Arg Glu Ala Leu Glu Glu Ser Leu Gly He Ser Glu Glu His 
265 270 275 

taagtceccg ccacctcctc aac 951 



<210> 440 
<211> 276 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 440 

Leu Gly Ser His He Thr His Arg Ala Ala Val Leu Gly Ser Pro He 
15 10 15 

Glu His Ser Lys Ser Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu 
20 25 30 

Gly Leu Asp Gin Trp Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met 
35 40 45 

Leu Pro Gly He Val Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser 
50 55 60 

Val Thr Met Pro Ser Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val 
65 70 75 80 

Thr Glu Arg Ala Cys Ala He Gly Ser Ala Asn Thr Leu Leu Arg Thr 
85 90 95 

Ala Thr Gly Trp Arg Ala Asp Asn Thr Asp Val Asp Gly He Arg Gly 
100 105 110 

Ala Leu Gly Glu Leu Leu Gly Gly Ala Ser Leu Ala Gly Lys His Ala 
115 120 125 

He Val He Gly Ser Gly Gly Thr Ala Arg Pro Ala He Trp Ala Leu 
130 135 140 

He Glu Ala Gly Val Ala Arg He Thr Val Leu Asn Arg Ser Asp Arg 
145 150 155 160 

Thr Ala Glu Leu Gin Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala 
165 170 175 
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Tyr Ala Pro Leu Glu His Leu His lie Glu Ala Asp Val Val Val Ser 
180 185 190 

Thr Val Pro Ser Ala Ala lie Ala Gly Leu Glu Asp Thr Leu Ala lie 
195 200 205 

Ala Pro Val Leu Asp Val lie Tyr Asp Pro Trp Pro Thr Pro Leu Val 
210 215 220 

Glu Val Thr Arg Ala Lys Gly Leu Lys Ala Val Gly Gly His Val Met 
225 230 235 240 

Leu Ala His Gin Ser Tyr Gly Gin Phe Glu Gin Phe Thr Gly Met Asp 
245 250 255 

Ala Pro Arg Asp Ala Met Arg Glu Ala Leu Glu Glu Ser Leu Gly lie 
260 265 270 

Ser Glu Glu His 
275 



<210> 441 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA01699 

<400> 441 

ctgcagaaat tcggcggtga ctccctgagc gaaaccaaga gcaacattga cacctacctc 60 

aaaaacattg aggaacgaat gaaattcgaa ggtttagagg atg gag cgt aat gaa 115 

Met Glu Arg Asn Glu 
1 5 

gtg aat gat caa att cac tta gat cat caa tea gat gac acc tct gaa 163 
Val Asn Asp Gin lie His Leu Asp His Gin Ser Asp Asp Thr Ser Glu 
U ^ 

tgc tec tgc eeg ate gtg gtt ctt gtg ggt ttg eca gga get gga aaa 211 
Cys Ser Cys Pro lie Val Val Leu Val Gly Leu Pro Gly Ala Gly Lys 
25 30 35 

tee ace att gga egt cga tta gcg cge gee tta aae act gaa etc gte 259 
Ser Thr lie Gly Arg Arg Leu Ala Arg Ala Leu Asn Thr Glu Leu Val 
40 45 50 

gae tee gae gaa etg att gag cge gee acc gga aaa gee tgt ggc gee 307 
Asp Ser Asp Glu Leu lie Glu Arg Ala Thr Gly Lys Ala Cys Gly Ala 
55 60 65 

gtg tte age gag etc ggc gag eca gee tte cge gag etc gag gee ate 355 
Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg Glu Leu Glu Ala lie 
70 75 80 85 

cac gtg gcc gaa gea etg aaa tee tec gga gtg gtg age ttg gga ggc 403 
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His Val Ala Glu Ala Leu Lys Ser Ser Gly Val Val Ser Leu Gly Gly 
90 95 100 

gga tct gtg ctg aca gaa tec acc cgt gaa ctg etc aaa ggc cag gac 451 
Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu Leu Lys Gly Gin Asp 
105 110 115 



gtg gtc tgg ate gac gtg cca gta gaa gaa ggc ate agg cgc acc gca 
Val Val Trp lie Asp Val Pro Val Glu Glu Gly He Arg Arg Thr Ala 
120 125 130 



499 



aac gag cgt tec cgc ccc gtg ctg caa gcc gcc gac ccc gcc gag cac 547 
Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala Asp Pro Ala Glu His 
135 140 145 

tac cgc aac ctg gtg aaa gtg cgc acc ccg ttg tac gaa gag gtg gca 595 
Tyr Arg Asn Leu Val Lys Val Arg Thr Pro Leu Tyr Glu Glu Val Ala 
150 155 160 165 

acc tac cga ctt cgc acc aac aac cgc age ccc cag caa gtg gtg gca 643 
Thr Tyr Arg Leu Arg Thr Asn Asn Arg Ser Pro Gin Gin Val Val Ala 
170 175 180 

gca gtg ttg cat cat eta gaa ate gat taattaaacc gggcacctga 690 
Ala Val Leu His His Leu Glu He Asp 
185 190 



tta 



693 



<210> 442 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Met Glu Arg Asn Glu Val Asn Asp Gin He His Leu Asp His Gin Ser 
15 10 15 

Asp Asp Thr Ser Glu Cys Ser Cys Pro He Val Val Leu Val Gly Leu 
20 25 30 

Pro Gly Ala Gly Lys Ser Thr He Gly Arg Arg Leu Ala Arg Ala Leu 
35 40 45 

Asn Thr Glu Leu Val Asp Ser Asp Glu Leu He Glu Arg Ala Thr Gly 
50 55 60 

Lys Ala Cys Gly Ala Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg 
65 70 75 80 

Glu Leu Glu Ala He His Val Ala Glu Ala Leu Lys Ser Ser Gly Val 
85 90 95 

Val Ser Leu Gly Gly Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu 
100 105 110 

Leu Lys Gly Gin Asp Val Val Trp He Asp Val Pro Val Glu Glu Gly 
115 120 125 

He Arg Arg Thr Ala Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala 
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130 

Asp Pro Ala Glu 
145 

Tyr Glu Glu Val 

Gin Gin Val Val 
180 



135 

His Tyr Arg Asn 
150 

Ala Thr Tyr Arg 
165 

Ala Ala Val Leu 



140 

Leu Val Lys Val 
155 

Leu Arg Thr Asn 
170 

His His Leu Glu 
185 



Arg Thr Pro Leu 
160 

Asn Arg Ser Pro 
175 

lie Asp 
190 



<210> 443 
<211> 959 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (97) . . (936) 

<223> RXA00952 

<400> 443 

catcctcgtc tccctatccg gccgtggcga caaggacgtt gaccacgtgc gccgcaccct 60 

cgaagaaaat ccagaactga tcctgaagga caaccgatg age cgt tac gac gat 114 

Met Ser Arg Tyr Asp Asp 



ctt ttt gca cgc etc gac acg gca ggg gag ggc gcc ttt gtt ccc ttc 162 
Leu Phe Ala Arg Leu Asp Thr Ala Gly Glu Gly Ala Phe Val Pro Phe 
10 15 20 

ate atg ctg age gac cet tea cca gag gag get ttc cag ate ate tec 210 
lie Met Leu Ser Asp Pro Ser Pro Glu Glu Ala Phe Gin lie lie Ser 
25 30 35 

aca gca ate gaa get ggc gca gat gca ctg gaa ctt ggc gta cet ttc 258 
Thr Ala lie Glu Ala Gly Ala Asp Ala Leu Glu Leu Gly Val Pro Phe 
40 45 50 

tec gac cca gtt gcc gat ggc ece acc gtc gcg gaa tec cac etc ege 306 



T .can A yrr 



55 60 65 70 

gca etc gac ggc ggc gcc ace gta gac age gca etc gag cag ate aag 354 

Ala Leu Asp Gly Gly Ala Thr Val Asp Ser Ala Leu Glu Gin lie Lys 
75 80 85 

cgc gtg cgc gca gcc tac cca gag gtt ccc ate gga atg etc ate tac 402 

Arg Val Arg Ala Ala Tyr Pro Glu Val Pro lie Gly Met Leu lie Tyr 
90 95 100 

ggc aac gtt cet ttc ace cgt ggc ttg gat cgc ttc tac caa gag ttc 450 

Gly Asn Val Pro Phe Thr Arg Gly Leu Asp Arg Phe Tyr Gin Glu Phe 
105 110 115 

get gaa get ggc gca gac tec ate etc ctg cca gac gtc cca gtc cga 498 

Ala Glu Ala Gly Ala Asp Ser lie Leu Leu Pro Asp Val Pro Val Arg 
120 125 130 
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gaa ggc gca ccg ttt tct gca gca get gca gca gcc gga att gat ccc 546 

Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala Ala Ala Gly He Asp Pro 

135 140 145 150 

att tac ate get ccg gcc aac gcc age gag aaa ace etc gag ggt gtc 594 

He Tyr He Ala Pro Ala Asn Ala Ser Glu Lys Thr Leu Glu Gly Val 

155 160 165 

tec gcc gca tea aag ggc tac ate tac gcc ate tec cgc gac ggc gtc 642 

Ser Ala Ala Ser Lys Gly Tyr He Tyr Ala He Ser Arg Asp Gly Val 

170 175 180 

acc ggc ace gaa cgt gaa tea tec ace gac ggc etg tec gca gtg gtg 690 

Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp Gly Leu Ser Ala Val Val 

185 190 195 

gac aac ate aag aaa ttt gat ggc gca ccc ate etc ttg ggc ttc ggc 738 

Asp Asn He Lys Lys Phe Asp Gly Ala Pro He Leu Leu Gly Phe Gly 

200 205 210 

ate tea tec cct cag cac gtg gca gac gcg att gca gcg ggt get tec 786 

He Ser Ser Pro Gin His Val Ala Asp Ala He Ala Ala Gly Ala Ser 

215 220 225 230 

ggt gcg ate aeg ggt tec gcg ate ace aag ate att get tec cac tgc 834 

Gly Ala He Thr Gly Ser Ala He Thr Lys He He Ala Ser His Cys 

235 240 245 

gaa ggt gag cac ccg aac ccg tec acc att cga gat atg gac ggt ttg 882 

Glu Gly Glu His Pro Asn Pro Ser Thr He Arg Asp Met Asp Gly Leu 

250 255 260 

aag aag gat etc act gag ttc ate tct gcg atg aag gca gcg acc aag 930 

Lys Lys Asp Leu Thr Glu Phe He Ser Ala Met Lys Ala Ala Thr Lys 

265 270 275 

aag gtt taggcettta aatgtggeaa tgt 959 
Lys Val 
280 



<210> 444 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Ser Arg Tyr Asp Asp Leu Phe Ala Arg Leu Asp Thr Ala Gly Glu 
15 10 15 

Gly Ala Phe Val Pro Phe He Met Leu Ser Asp Pro Ser Pro Glu Glu 
20 25 30 

Ala Phe Gin He He Ser Thr Ala He Glu Ala Gly Ala Asp Ala Leu 
35 40 45 

Glu Leu Gly Val Pro Phe Ser Asp Pro Val Ala Asp Gly Pro Thr Val 
50 55 60 

Ala Glu Ser His Leu Arg Ala Leu Asp Gly Gly Ala Thr Val Asp Ser 
65 70 75 80 
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Ala Leu Glu Gin lie Lys Arg Val Arg Ala Ala Tyr Pro Glu Val Pro 
85 90 95 

lie Gly Met Leu lie Tyr Gly Asn Val Pro Phe Thr Arg Gly Leu Asp 
100 105 110 

Arg Phe Tyr Gin Glu Phe Ala Glu Ala Gly Ala Asp Ser lie Leu Leu 
115 120 125 

Pro Asp Val Pro Val Arg Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala 
130 135 140 

Ala Ala Gly lie Asp Pro lie Tyr lie Ala Pro Ala Asn Ala Ser Glu 
145 150 155 160 

Lys Thr Leu Glu Gly Val Ser Ala Ala Ser Lys Gly Tyr lie Tyr Ala 
165 170 175 

lie Ser Arg Asp Gly Val Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp 
180 185 190 

Gly Leu Ser Ala Val Val Asp Asn lie Lys Lys Phe Asp Gly Ala Pro 
195 200 205 

lie Leu Leu Gly Phe Gly lie Ser Ser Pro Gin His Val Ala Asp Ala 

210 215 220 

lie Ala Ala Gly Ala Ser Gly Ala lie Thr Gly Ser Ala lie Thr Lys 
225 230 235 240 

lie lie Ala Ser His Cys Glu Gly Glu His Pro Asn Pro Ser Thr lie 
245 250 255 

Arg Asp Met Asp Gly Leu Lys Lys Asp Leu Thr Glu Phe lie Ser Ala 
260 265 270 

Met Lys Ala Ala Thr Lys Lys Val 
275 280 



<210> 445 

<211> 1237 



<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1237) 
<223> RXN00956 

<400> 445 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 

accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 115 

Met Thr Glu Lys Glu 
1 5 

aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 163 
Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 
10 15 20 
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ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gac cag ctg gag 211 

Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 

25 30 35 

aag gcc ttc gtt gac gcg acc aac age cca gag ttc cgc gaa gaa etc 259 

Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 

40 45 50 

ggc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg acc gaa 307 

Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 

55 60 65 

tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 355 

Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg He 

70 75 80 85 

ttc etc aag cgc gaa gac etc gtc cac ggc ggt gca cac aaa act aac 403 

Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 

90 95 100 

cag gtg ate ggc cag gtg ctg ett gcc aag cgc atg ggc aaa acc cgc 451 

Gin Val He Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 

105 110 115 

ate ate gca gag acc ggc gca ggc cag cac ggc acc gee acc get etc 499 
He He Ala Glu Thr Gly Ala Gly Gin His Gly Thr Ala Thr Ala Leu 

120 125 130 

gca tgt gcg etc atg ggc etc gag tgc gtt gtc tac atg ggc gee aag 547 

Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 

135 140 145 



gac gtt gcc cgc cag cag cec aac gtc tac cgc atg cag ctg cac ggc 
Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 
150 155 160 165 



595 



gcg aag gtc ate cec gtg gaa tet ggt tec ggc acc ctg aag gac gee 643 
Ala Lys Val He Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 
170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca ace ttc cac gag tec cac 691 
Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 
185 190 195 

tac ett etc ggc acc cec gcc ggc ceg cac cca ttc cca acc ate gtg 739 
Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe Pro Thr He Val 
200 205 210 

egt gaa ttc cac aag gtg ate tet gag gaa gee aag gca cag atg eta 787 
Arg Glu Phe His Lys Val He Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 

gag cgc acc ggc aag ett cec gac gtt gtg gtc gee tgt gtc ggt ggt 835 
Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gcc ate ggc atg ttc gca gac ttc att gac gat gaa ggt 883 
Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe He Asp Asp Glu Gly 
250 255 260 
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gta gag etc gtc ggc get gag cea gcc ggt gaa gge cte gac tec ggc 931 
Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu Gly Leu Asp Ser Gly 
265 270 275 

aag cac ggc gca ace ate acc aac ggt cag ate gge ate ctg eac ggc 979 
Lys His Gly Ala Thr lie Thr Asn Gly Gin lie Gly lie Leu His Gly 
280 285 290 

ace cgt tec tac ctg atg cgc aac tec gac ggc caa gtg gaa gag tec 
1027 

Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly Gin Val Glu Glu Ser 
295 300 305 

tac tec ate tec gee gga ctt gat tac cea ggc gtc ggc cea cag cac 

1075 

Tyr Ser lie Ser Ala Gly Leu Asp Tyr Pro Gly Val Gly Pro Gin His 

310 315 320 325 

gca cac ctg eac gcc ace ggc cgc gcc acc tac gtt ggt ate acc gac 
1123 

Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr Val Gly lie Thr Asp 

330 335 340 

gcc gaa gcc etc caa gca ttc cag tac etc gcc cgc tac gaa gge ate 
1171 

Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala Arg Tyr Glu Gly lie 

345 350 355 

ate cce gca ctg gaa tec tea cac gcg ttc gcc tac gca etc aag cgc 
1219 

lie Pro Ala Leu Glu Ser Ser His Ala Phe Ala Tyr Ala Leu Lys Arg 

360 365 370 

gcc aag acc gcc gaa gta 
1237 

Ala Lys Thr Ala Glu Val 

375 



<210> 446 
<211> 379 
<212> PRT 

<213> Corvnebacterium olutamieuTn 



<400> 446 

Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
15 10 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 
20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 
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85 



90 



95 



Ala His Lys Thr Asn Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg 
100 105 110 

Met Gly Lys Thr Arg lie He Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 150 155 160 

Met Gin Leu His Gly Ala Lys Val He Pro Val Glu Ser Gly Ser Gly 
165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 
180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr He Val Arg Glu Phe His Lys Val He Ser Glu Glu Ala 
210 215 220 

Lys Ala Gin Met Leu Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val 
225 230 235 240 

Ala Cys Val Gly Gly Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe 
245 250 255 

He Asp Asp Glu Gly Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu 
260 265 270 

Gly Leu Asp Ser Gly Lys His Gly Ala Thr He Thr Asn Gly Gin He 

275 280 285 

Gly He Leu His Gly Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly 
290 295 300 

Gin Val Glu Glu Ser Tyr Ser He Ser Ala Gly Leu Asp Tyr Pro Gly 
305 310 315 320 

Val Gly Pro Gin His Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr 
325 330 335 

Val Gly He Thr Asp Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala 
340 345 350 

Arg Tyr Glu Gly He He Pro Ala Leu Glu Ser Ser His Ala Phe Ala 
355 360 365 



Tyr Ala Leu Lys Arg Ala Lys Thr Ala Glu Val 
370 375 



<210> 447 
<211> 1231 
<212> DNA 

<213> Corynebac cerium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1231) 
<223> FRXA00956 

<400> 447 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 

accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 115 

Met Thr Glu Lys Glu 

1 5 

aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 163 

Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 
10 15 20 

ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gae cag ctg gag 211 

Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 
25 30 35 

aag gcc ttc gtt gac gcg ace aac age cca gag ttc cgc gaa gaa etc 259 

Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 
40 45 50 

9gc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg ace gaa 307 

Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 
55 60 65 

tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 355 

Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg lie 

70 75 80 85 

ttc etc aag cgc gaa gae etc gtc eac ggc ggt gca cae aaa act aac 403 

Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 
90 95 100 

cag gtg ate ggc cag gtg ctg ctt gcc aag cgc atg ggc aaa acc cgc 451 

Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 
105 110 115 

ate ate gca gag acc ggc gca ggc cag cac ggc ace gcc acc get etc 499 

He He Ala Glu Thr Glv Ala Glv Gin His C^lv Thr Al;:^ Thr - Ala T.^n 
120 125 130 

gca tgt gcg etc atg ggc etc gag tgc gtt gtc tac atg ggc gcc aag 547 

Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 
135 140 145 

gac gtt gcc cgc cag cag ccc aac gtc tac cgc atg cag ctg cac ggc 595 

Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 

150 155 160 165 

gcg aag gtc ate ccc gtg gaa tct ggt ccc ggc ace ctg aag gac gcc 643 

Ala Lys Val He Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 
170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca acc ttc cac gag tec cac 691 

Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 
185 190 195 
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tac cct etc ggc acc ccc gcc ggc ccg cac cca ttc cca acc acc gtg 739 
Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe Pro Thr lie Val 
200 205 210 

cgt gaa ttc cac aag gtg ate tct gag gaa gcc aag gca cag atg eta 787 
Arg Glu Phe His Lys Val He Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 

gag cgc acc ggc aag ctt ccc gac gtt gtg gtc gcc tgt gtc ggt ggt 835 
Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gee ate ggc atg ttc gca gac ttc att gac gat gaa ggt 883 
Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe He Asp Asp Glu Gly 
250 255 260 

gta gag etc gtc ggc get gag cca gee ggt gaa ggc etc gac tec ggc 931 
Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu Gly Leu Asp Ser Gly 
265 270 275 

aag cac ggc gca acc ate acc aac ggt cag ate ggc ate ctg cac ggc 979 
Lys His Gly Ala Thr He Thr Asn Gly Gin He Gly He Leu His Gly 
280 285 290 

acc cgt tec tac ctg atg cgc aac tec gac ggc caa gtg gaa gag tec 
1027 

Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly Gin Val Glu Glu Ser 
295 300 305 

tac tee ate tec gcc gga ctt gat tac cca ggc gtc ggc cca cag cac 

1075 

Tyr Ser He Ser Ala Gly Leu Asp Tyr Pro Gly Val Gly Pro Gin His 

310 315 320 325 

gca cac ctg cac gee acc ggc cgc gcc acc tac gtt ggt ate acc gac 
1123 

Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr Val Gly He Thr Asp 

330 335 340 

gee gaa gee etc caa gca ttc cag tac etc gcc cgc tac gaa ggc ate 
1171 

Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala Arg Tyr Glu Gly He 
345 350 355 

ate ccc gca ctg gaa tec tea cac geg ttc gcc tac gca etc aag cgc 
121^ ^ 

Iltr Pxo' Ala Leu Glu Ser Ser His Ala Phe Ala Tyr Ala Leu Lys Arg 

360 365 370 

gcc aag ace gcc 
1231 

Ala Lys Thr Ala 
375 



<210> 448 
<211> 377 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 448 
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Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
15 10 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 
20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 
85 90 95 

Ala His Lys Thr Asn Gin Val He Gly Gin Val Leu Leu Ala Lys Arg 
100 105 110 

Met Gly Lys Thr Arg He He Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 150 155 160 

Met Gin Leu His Gly Ala Lys Val He Pro Val Glu Ser Gly Ser Gly 
165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 
180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr He Val Arg Glu Phe His Lys Val He Ser Glu Glu Ala 
210 215 220 



225 230 235 240 

Ala Cys Val Gly Gly Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe 
245 250 255 

He Asp Asp Glu Gly Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu 
260 265 270 

Gly Leu Asp Ser Gly Lys His Gly Ala Thr He Thr Asn Gly Gin He 
275 280 285 

Gly He Leu His Gly Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly 
290 295 300 

Gin Val Glu Glu Ser Tyr Ser He Ser Ala Gly Leu Asp Tyr Pro Gly 
305 310 315 320 

Val Gly Pro Gin His Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr 
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325 330 335 

Val Gly lie Thr Asp Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala 
340 345 350 

Arg Tyr Glu Gly lie He Pro Ala Leu Glu Ser Ser His Ala Phe Ala 
355 360 365 

Tyr Ala Leu Lys Arg Ala Lys Thr Ala 
370 375 



<210> 449 
<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1378) 
<223> RXA00064 

<400> 449 

tcccctaaaa cgtctagagt agtggcttga ggtcactgct ctttttttgt gccctttttt 60 

ggtccgtcta ttttgccacc acatgcggag gtacgcagtt atg agt tea gtt teg 115 

Met Ser Ser Val Ser 
1 5 

ctg cag gat ttt gat gca gag cga att ggt ttg ttc cac gag gac att 163 
Leu Gin Asp Phe Asp Ala Glu Arg He Gly Leu Phe His Glu Asp He 
10 15 20 

aag cgc aag ttt gat gag etc aag tea aaa aat etg aag etg gat ctt 211 
Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn Leu Lys Leu Asp Leu 
25 30 35 

act cge ggt aag ect teg teg gag eag ttg gat tte get gat gag ttg 259 
Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp Phe Ala Asp Glu Leu 
40 45 50 

ttg geg ttg ect ggt aag ggt gat tte aag get geg gat ggt act gat 307 
Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala Ala Asp Gly Thr Asp 
55 60 65 

gtc cgt aac tat ggc ggg ctg gat ggc ate gtt gat att cgc cag att 355 
Val Arg Asn Tyr Gly Gly Leu Asp Gly He Val Asp He Arg Gin He 
70 75 80 85 

tgg geg gat ttg etg ggt gtt ect gtg gag cag gtc ttg geg ggg gat 403 
Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin Val Leu Ala Gly Asp 
90 95 100 

get teg age ttg aac ate atg ttt gat gtg ate age tgg teg tac att 451 
Ala Ser Ser Leu Asn He Met Phe Asp Val He Ser Trp Ser Tyr He 
105 110 115 

ttc ggt aac aat gat teg gtt cag ect tgg teg aag gaa gaa ace gtt 499 
Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser Lys Glu Glu Thr Val 
120 125 130 
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aag tgg att tgc cct gtt ccg ggc tat gat cgc cat ttc tec ate aeg 547 

Lys Trp lie Cys Pro Val Pro Gly Tyr Asp Arg His Phe Ser lie Thr 
135 140 145 

gag cgt ttc ggc ttt gag atg att tct gtg cca atg aat gaa gac ggc 595 

Glu Arg Phe Gly Phe Glu Met lie Ser Val Pro Met Asn Glu Asp Gly 
150 155 160 165 

cct gat atg gat get gtt gag gaa ttg gtg aag aat ccg cag gtt aag 643 

Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys Asn Pro Gin Val Lys 

170 175 180 

ggc atg tgg gtt gtt ccg gtg ttt tct aac ccg act ggt ttc acg gtg 691 

Gly Met Trp Val Val Pro Val Phe Ser Asn Pro Thr Gly Phe Thr Val 
185 190 195 

aca gaa gac gte gea aag cgt eta age gca atg gaa ace gca get ccg 739 

Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met Glu Thr Ala Ala Pro 
200 205 210 

gac ttc cgc gtt gtg tgg gat aat gee tac gee gtt cat acg ctg acc 787 

Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala Val His Thr Leu Thr 
215 220 225 

gat gaa ttc cct gag gtt ate gat ate gte ggg ett ggt gag gee get 835 

Asp Glu Phe Pro Glu Val lie Asp lie Val Gly Leu Gly Glu Ala Ala 
230 235 240 245 

ggc aac ccg aac cgt ttc tgg geg ttc act tct act teg aag ate act 883 

Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser Thr Ser Lys lie Thr 

250 255 260 

etc geg ggt gcg ggc gtg teg ttc ttc etc acc tct gcg gag aac cgc 931 

Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr Ser Ala Glu Asn Arg 
265 270 275 

aag tgg tac acc ggc cat gcg ggt ate cgt ggc att ggc cet aac aag 979 

Lys Trp Tyr Thr Gly His Ala Gly lie Arg Gly lie Gly Pro Asn Lys 
280 285 290 

gte aat cag ttg get eat gcg cgt tac ttt ggc gat get gag gga gtg 
1027 

w^i r^^^ T^,, 7.^^ Av-^ rr^r^ T>\. ^ n^.r 7^o^ ATo rrlw 

295 300 305 

cgc gcg gtg atg cgt aag eat get geg teg ttg get ccg aag ttc aac 
1075 

Arg Ala Val Met Arg Lys His Ala Ala Ser Leu Ala Pro Lys Phe Asn 
310 315 320 325 

aag gtt ctg gag att ctg gat tct cgc ett get gag tac ggt gte gcg 
1123 

Lys Val Leu Glu lie Leu Asp Ser Arg Leu Ala Glu Tyr Gly Val Ala 

330 335 340 

cag tgg act gte cct gcg ggc ggt tac ttc att tec ett gat gtg gtt 
1171 

Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe lie Ser Leu Asp Val Val 
345 350 355 
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cct ggt acg gcg tct cgc gtg get gag ttg get aag gaa gee gge ate 
1219 

Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala Lys Glu Ala Gly He 

360 365 370 

gcg ttg acg ggt gcg ggt tet tet tac ccg ctg cgt cag gat ccg gag 
1267 

Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu Arg Gin Asp Pro Glu 
375 380 385 

aac aaa aat etc cgt ttg gca ccg teg ctg cct cca gtt gag gaa ctt 
1315 

Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro Pro Val Glu Glu Leu 

390 395 400 405 

gag gtt gee atg gat gge gtg get ace tgt gtg ctg ttg gca gca gcg 

1363 

Glu Val Ala Met Asp Gly Val Ala Thr Cys Val Leu Leu Ala Ala Ala 
410 415 420 

gag cat tac get aac taaaagtgaa tacagcggag aca 
1401 

Glu His Tyr Ala Asn 
425 



<210> 450 
<211> 426 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 450 

Met Ser Ser Val Ser Leu Gin Asp Phe Asp Ala Glu Arg He Gly Leu 
15 10 15 

Phe His Glu Asp He Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn 
20 25 30 

Leu Lys Leu Asp Leu Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp 
35 40 45 

Phe Ala Asp Glu Leu Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala 
50 55 60 

Ala Asp Gly Thr Asp Val Arg Asn Tyr Gly Gly Leu Asp Gly He Val 
65 70 75 80 

Asp He Arg Gin He Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin 
85 90 95 

Val Leu Ala Gly Asp Ala Ser Ser Leu Asn He Met Phe Asp Val He 
ICQ 105 110 

Ser Trp Ser Tyr He Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser 
115 120 125 

Lys Glu Glu Thr Val Lys Trp He Cys Pro Val Pro Gly Tyr Asp Arg 
130 135 140 



His Phe Ser He Thr Glu Arg Phe Gly Phe Glu Met He Ser Val Pro 
145 150 155 160 
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Met Asn Glu Asp Gly Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys 
165 170 175 

Asn Pro Gin Val Lys Gly Met Trp Val Val Pro Val Phe Ser Asn Pro 
180 185 190 

Thr Gly Phe Thr Val Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met 
195 200 205 

Glu Thr Ala Ala Pro Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala 
210 215 220 

Val His Thr Leu Thr Asp Glu Phe Pro Glu Val lie Asp lie Val Gly 
225 230 235 240 

Leu Gly Glu Ala Ala Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser 
245 250 255 

Thr Ser Lys lie Thr Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr 
260 265 270 

Ser Ala Glu Asn Arg Lys Trp Tyr Thr Gly His Ala Gly lie Arg Gly 
275 280 285 

lie Gly Pro Asn Lys Val Asn Gin Leu Ala His Ala Arg Tyr Phe Gly 
290 295 300 

Asp Ala Glu Gly Val Arg Ala Val Met Arg Lys His Ala Ala Ser Leu 
305 310 315 320 

Ala Pro Lys Phe Asn Lys Val Leu Glu lie Leu Asp Ser Arg Leu Ala 
325 330 335 

Glu Tyr Gly Val Ala Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe lie 
340 345 350 

Ser Leu Asp Val Val Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala 
355 360 365 

Lys Glu Ala Gly lie Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu 
370 375 380 



Arg Gin Asp Pro Glu Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro 

385 390 395 400 

Pro Val Glu Glu Leu Glu Val Ala Met Asp Gly Val Ala Thr Cys Val 
405 410 415 

Leu Leu Ala Ala Ala Glu His Tyr Ala Asn 
420 425 



<210> 451 

<211> 1143 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1120) 
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<223> RXN00448 
<400> 451 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 

catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 115 

Val Thr Thr Lys Asp 
1 5 

att tec cgc cca gta tgc ate ctg ggc etc ggc etc ate ggc gga tec 
He Ser Arg Pro Val Cys He Leu Gly Leu Gly Leu He Gly Gly Ser 
10 15 20 

etc etc egc gac etc eat gca gee aac cac tee gtc ttc ggc cac aac 
Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 
25 30 35 

egc tea egc tec ggc get aaa tea gee gtc gac gaa ggc ttc gac gtt 
Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 

tec gee gat ctt gaa gca acc etc cag egt gca gcc gee gaa gat gcg 
Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 

etc ate gtc etc gcg gtc cec atg acc gca ate gat teg ctt etc gac 
Leu He Val Leu Ala Val Pro Met Thr Ala He Asp Ser Leu Leu Asp 
70 75 80 85 

gcc gtc cac acc cac gca eca aac aac ggc ttc acc gac gtc gta tec 
Ala Val His Thr His Ala Pro Asn Asn Gly Phe Thr Asp Val Val Ser 
90 95 100 



163 



211 



259 



307 



355 



403 



gta aaa acc gcc gtc tac gac gca gta aaa gcc cgc aac atg caa cac 451 
Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala Arg Asn Met Gin His 
105 110 115 

cgt tat gtg gga tec cac ecc atg gea ggc aee gcc aac tec ggc tgg 499 
Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp 
120 125 130 

age gca tee atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc 547 
Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr 
135 140 145 

ttc gac cag ctt ttc gac ggc acc gac ate aac tec acc tgg ate age 
Phe Asp Gin Leu Phe Asp Gly Thr Asp He Asn Ser Thr Trp He Ser 
150 155 160 165 

ate tgg aaa gac gtc gtc caa atg gca etc gcc gtg ggc get gaa gtt 
He Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val 
170 175 180 

gtc cca tec cga gtt ggc eca cac gat gea gea gea gca cga gtg tet 
Val Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser 
185 190 195 

cat tta aca cac ate ctg get gaa acc etc gcc ate gtc ggt gac aac 739 
His Leu Thr His He Leu Ala Glu Thr Leu Ala He Val Gly Asp Asn 
200 205 210 



595 
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ggt ggc gca ctg tct etc tct tta gcc get ggc age tae ege gac tec 787 
Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser 
215 220 225 

aee ego gtt gca ggc acc gac cca gga etc gtc ege gcc atg tgt gaa 835 
Thr Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu 
230 235 240 245 

age aac gcc ggc cca ctg gtc aaa gcc etc gac gaa gca ctg gcg ate 883 
Ser Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie 
250 255 260 

etc cac gaa gee ege gaa ggc etc ace gca gaa eag eea aac ate gag 931 
Leu His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu 
265 270 275 

eaa ctt gee gac aac ggc tac cga tec ege ate ege tac gaa gcc ege 979 
Gin Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie Arg Tyr Glu Ala Arg 
280 285 290 

tec ggc cag cga ege gee aaa gaa tec gtt age cct acc ate acc tea 
1027 

Ser Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr lie Thr Ser 
295 300 305 

tec agg cca gtg etc cgt etc cac ceg ggc aca cca aac tgg gag aag 

1075 

Ser Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys 

310 315 320 325 

cag etc ate cac get gaa acc etc ggc gca egg ate gaa gtg ttc 
1120 

Gin Leu He His Ala Glu Thr Leu Gly Ala Arg He Glu Val Phe 

330 335 340 

tagttttatc ggctgatgat tct 
1143 



<210> 452 
<211> 340 
<212> PRT 

<213> Coryne bacterium qlutamicum 

<400> 452 

Val Thr Thr Lys Asp He Ser Arg Pro Val Cys He Leu Gly Leu Gly 
15 10 15 

Leu He Gly Gly Ser Leu Leu Arg Asp Leu His Ala Ala Asn His Ser 
20 25 30 

Val Phe Gly Tyr Asn Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp 
35 40 45 

Glu Gly Phe Asp Val Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala 
50 55 60 

Ala Ala Glu Asp Ala Leu He Val Leu Ala Val Pro Met Thr Ala He 
65 70 75 80 

Asp Ser Leu Leu Asp Ala Val His Thr His Ala Pro Asn Asn Gly Phe 
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85 90 95 

Thr Asp Val Val Ser Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala 
100 105 110 

Arg Asn Met Gin His Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr 
115 120 125 

Ala Asn Ser Gly Trp Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala 
130 135 140 

Val Trp Val Val Thr Phe Asp Gin Leu Phe Asp Gly Thr Asp He Asn 
145 150 155 160 

Ser Thr Trp He Ser He Trp Lys Asp Val Val Gin Met Ala Leu Ala 
165 170 175 

Val Gly Ala Glu Val Val Pro Ser Arg Val Gly Pro His Asp Ala Ala 
180 185 190 

Ala Ala Arg Val Ser His Leu Thr His He Leu Ala Glu Thr Leu Ala 
195 200 205 

He Val Gly Asp Asn Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly 
210 215 220 

Ser Tyr Arg Asp Ser Thr Arg Val Ala Gly Thr Asp Pro Gly Leu Val 
225 230 235 240 

Arg Ala Met Cys Glu Ser Asn Ala Gly Pro Leu Val Lys Ala Leu Asp 
245 250 255 

Glu Ala Leu Ala He Leu His Glu Ala Arg Glu Gly Leu Thr Ala Glu 
260 265 270 

Gin Pro Asn He Glu Gin Leu Ala Asp Asn Gly Tyr Arg Ser Arg He 
275 280 285 

Arg Tyr Glu Ala Arg Ser Gly Gin Arg Arg Ala Lys Glu Ser Val Ser 
290 295 300 

Pro Thr He Thr Ser Ser Arg Pro Val Leu Arg Leu His Pro Gly Thr 
305 310 315 320 

Pro Asn Trp Glu Lys Gin Leu He His Ala Glu Thr Leu Gly Ala Arg 
325 330 335 

He Glu Val Phe 
340 



<210> 453 
<211> 689 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . - (666) 
<223> FRXA00448 
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<400> 453 

tat gtg gga tec cac ccc atg gca ggc acc gcc aac tec ggc tgg age 48 
Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 

gca tec atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc ttc 96 
Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr Phe 
20 25 30 

gac cag ctt ttc gac ggc acc gac ate aac tee acc tgg ate age ate 144 
Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser lie 
35 40 45 

tgg aaa gac gtc gtc caa atg gca etc gcc gtg ggc get gaa gtt gtc 192 
Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 

cea tee cga gtt ggc cea cac gat gca gca gca gca cga gtg tet eat 240 
Pro Ser Arg Val Gly Pro Kis Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 

tta aca cac ate ctg get gaa acc etc gcc ate gtc ggt gac aac ggt 288 
Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn Gly 
85 90 95 

ggc gca ctg tct etc tct tta gee get ggc age tae cge gac tec ace 336 
Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 
100 105 110 

cge gtt gca ggc acc gac cea gga etc gtc cge gcc atg tgt gaa age 384 
Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 

aac gee ggc cea ctg gtc aaa gcc etc gac gaa gca ctg gcg ate etc 432 
Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie Leu 
130 135 140 

cac gaa gcc cge gaa ggc etc acc gca gaa cag cea aac ate gag caa 480 
His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu Gin 
145 150 155 160 

ctt gee gac aac ggc tae cga tec cge ate cge tae gaa gcc cge tec 528 
Leu Ala ASD Asn Glv T vr Ara Sc^t Arn TIp Arrr t^t- rL^ ^^ z^l^ t^^^ c^>>- 
165 170 175 

ggc cag cga cge gcc aaa gaa tec gtt age cet ace ate acc tea tec 576 
Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr lie Thr Ser Ser 
180 185 190 

agg cea gtg etc cgt etc cac ccg ggc aca cea aac tgg gag aag cag 624 
Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 

etc ate cac get gaa acc etc ggc gca egg ate gaa gtg ttc 666 
Leu He His Ala Glu Thr Leu Gly Ala Arg He Glu Val Phe 
210 215 220 

tagttttate ggetgatgat tct 689 



<210> 454 
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<211> 222 
<212> PRT 

<213> Corynebacterium glutamiciun 
<400> 454 

Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 

Ala Ser Met Asp Gly Leu ?he Lys Arg Ala Val Trp Val Val Thr Phe 
20 25 30 

Asp Gin Leu Phe Asp Gly Thr Asp He Asn Ser Thr Trp He Ser He 
35 40 45 

Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 

Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 

Leu Thr His He Leu Ala Glu Thr Leu Ala He Val Gly Asp Asn Gly 
85 90 95 

Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 

100 105 110 

Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 

Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala He Leu 
130 135 140 

His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn He Glu Gin 
145 150 155 160 

Leu Ala Asp Asn Gly Tyr Arg Ser Arg He Arg Tyr Glu Ala Arg Ser 
165 170 175 

Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr He Thr Ser Ser 
180 185 190 

Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 

Leu He His Ala Glu Thr Leu Gly Ala Arg He Glu Val Phe 
210 215 220 



<210> 455 
<211> 346 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (346) 

<223> FRXA00452 

<400> 455 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 
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catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 115 

Val Thr Thr Lys Asp 
1 5 

att tec cgc cca gta tgc ate etg gge etc gge etc ate ggc gga tec 163 
lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly Leu He Gly Gly Ser 
10 15 20 

etc etc cgc gac etc cat gca gee aac cac tec gtc ttc ggc tac aac 211 
Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 
25 30 35 

cgc tea cgc tec ggc get aaa tea gee gtc gac gaa ggc ttc gac gtt 259 
Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 

tec gee gat ctt gaa gca acc etc cag cgt gca gee gee gaa gat gcg 307 
Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 

etc ate gtc etc gcg gtc ecc atg acc gca ate gat teg 346 
Leu He Val Leu Ala Val Pro Met Thr Ala He Asp Ser 
70 75 80 



<210> 456 
<211> 82 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 456 

Val Thr Thr Lys Asp He Ser Arg Pro Val Cys He Leu Gly Leu Gly 
15 10 15 

Leu He Gly Gly Ser Leu Leu Arg Asp Leu His Ala Ala Asn His Ser 
20 25 30 

Val Phe Gly Tyr Asn Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp 
35 40 45 

Glu Gly Phe Asp Val Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala 
50 55 60 



Ala Ala Glu Asp Ala Leu He Val Leu Ala Val Pro Met Thr Ala He 
65 70 75 80 

Asp Ser 



<210> 457 

<211> 1248 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) - . (1225) 
<223> RXA00584 

<400> 457 
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tagttgtgcc acctaaaacg cgaacagaac cggagtcgag cagcacctcc ccgcaagggt 60 

agaggggctg cttttttgtt tcctaaatCc accccatccc atg cat age cct gaa 115 

Met His Ser Pro Glu 
1 5 

agg caa gaa aaa atg agt tct cca gtc tea etc gaa aac gcg gcg tea 
Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu Glu Asn Ala Ala Ser 
10 15 20 

acc age aac aag cge gtc gtg get ttc eac gag ctg eet age cet aca 211 
Thr Ser Asn Lys Arg Val Val Ala Phe His Glu Leu Pro Ser Pro Thr 
25 30 35 



gat etc ate gee gca aac eca etg aca cca aag cag get tec aag gtg 
Asp Leu He Ala Ala Asn Pro Leu Thr Pro Lys Gin Ala Ser Lys Val 
40 45 50 



163 



259 



gag cag gat cge cag gac ate get gat ate ttc get ggc gac gat gac 307 
Glu Gin Asp Arg Gin Asp He Ala Asp He Phe Ala Gly Asp Asp Asp 
55 60 65 

cge etc gtt gtc gtt gtg gga cct tgc tea gtt eac gat cct gaa gca 355 
Arg Leu Val Val Val Val Gly Pro Cys Ser Val His Asp Pro Glu Ala 
70 75 80 85 

gcc ate gat tac gca aac cge ctg get eeg etg gca aag cge ett gat 403 
Ala He Asp Tyr Ala Asn Arg Leu Ala Pro Leu Ala Lys Arg Leu Asp 
90 95 100 

cag gac etc aag att gtc atg cge gtg tac ttc gag aag cct cge ace 
Gin Asp Leu Lys He Val Met Arg Val Tyr Phe Glu Lys Pro Arg Thr 
105 110 115 

ate gtc gga tgg aag gga ttg ate aat gat cct eac etc aac gaa acc 
He Val Gly Trp Lys Gly Leu He Asn Asp Pro His Leu Asn Glu Thr 
120 125 130 

tac gac ate cca gag ggc ttg cge att gcg cge aaa gtg ctt ate gac 
Tyr Asp He Pro Glu Gly Leu Arg He Ala Arg Lys Val Leu He Asp 
135 140 145 

gtt gtg aac ctt gat etc cca gtc ggc tgc gaa ttc etc gaa cca aac 
Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu Phe Leu Glu Pro Asn 
150 155 160 165 

age cct cag tac tac gcc gac act gtc gca tgg gga gca ate ggc get 
Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp Gly Ala He Gly Ala 
170 175 180 

cgt acc acc gaa tct cag gtg eac cge cag ctg get tct ggg atg tct 
Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu Ala Ser Gly Met Ser 
185 190 195 

atg cca att ggt ttc aag aac gga act gac gga aac ate cag gtt gca 
Met Pro He Gly Phe Lys Asn Gly Thr Asp Gly Asn He Gin Val Ala 
200 205 210 

gtc gac gcg gta cag get gcc cag aac cca eac ttc ttc ttc gga ace 787 
Val Asp Ala Val Gin Ala Ala Gin Asn Pro His Phe Phe Phe Gly Thr 
215 220 225 
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tec gac gac ggc gcg ctg age gtc gtg gag acc gca ggc aac age aac 835 
Ser Asp Asp Gly Ala Leu Ser Val Val Glu Thr Ala Gly Asn Ser Asn 
230 235 240 245 

tec cac ate att ttg cge ggc ggt acc tec ggc ccg aat cat gat gca 883 
Ser His lie lie Leu Arg Gly Gly Thr Ser Gly Pro Asn His Asp Ala 
250 255 260 

get teg gtg gag gcc gtc gtc gag aag ett ggt gaa aac get egt etc 931 
Ala Ser Val Glu Ala Val Val Glu Lys Leu Gly Glu Asn Ala Arg Leu 
265 270 275 

atg ate gat get tec cat get aac tec ggc aag gat cat ate ega cag 979 
Met lie Asp Ala Ser His Ala Asn Ser Gly Lys Asp His lie Arg Gin 
280 285 290 

gtt gag gtt gtt cgt gaa ate gca gag cag att tct ggc ggt tct gaa 
1027 

Val Glu Val Val Arg Glu lie Ala Glu Gin lie Ser Gly Gly Ser Glu 
295 300 305 

get gtg get gga ate atg att gag tee ttc etc gtt ggt ggc gca cag 
1075 

Ala Val Ala Gly lie Met lie Glu Ser Phe Leu Val Gly Gly Ala Gin 
310 315 320 325 

aac ctt gat ect gcg aaa ttg cge ate aat ggc ggt gaa ggc ctg gtg 
1123 

Asn Leu Asp Pro Ala Lys Leu Arg lie Asn Gly Gly Glu Gly Leu Val 
330 335 340 

tac gga cag tct gtg ace gat aag tgc ate gat att gac acc acc ate 
1171 

Tyr Gly Gin Ser Val Thr Asp Lys Cys lie Asp lie Asp Thr Thr lie 
345 350 355 

gat ttg etc get gag ctg gcc gca gca gta agg gaa cge ega gca gca 
1219 

Asp Leu Leu Ala Glu Leu Ala Ala Ala Val Arg Glu Arg Arg Ala Ala 
360 365 370 

crrr t^;^ttaaaaa r.ar.r.fiaf^r.t a tta 

1248 
Ala Lys 
375 



<210> 458 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 458 

Met His Ser Pro Glu Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu 
15 10 15 

Glu Asn Ala Ala Ser Thr Ser Asn Lys Arg Val Val Ala Phe His Glu 
20 25 30 

Leu Pro Ser Pro Thr Asp Leu lie Ala Ala Asn Pro Leu Thr Pro Lys 
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35 



40 



45 



Gin Ala Ser Lys Val Glu Gin Asp Arg Gin Asp lie Ala Asp lie Phe 
50 55 60 

Ala Gly Asp Asp Asp Arg Leu Val Val Val Val Gly Pro Cys Ser Val 
65 70 75 80 

His Asp Pro Glu Ala Ala lie Asp Tyr Ala Asn Arg Leu Ala Pro Leu 
85 90 95 

Ala Lys Arg Leu Asp Gin Asp Leu Lys lie Val Met Arg Val Tyr Phe 
100 105 110 

Glu Lys Pro Arg Thr lie Val Gly Trp Lys Gly Leu lie Asn Asp Pro 
115 120 125 

His Leu Asn Glu Thr Tyr Asp lie Pro Glu Gly Leu Arg lie Ala Arg 
130 135 140 

Lys Val Leu lie Asi Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu 
145 150 155 160 

Phe Leu Glu Pro Asn Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp 
165 170 175 

Gly Ala He Gly Ala Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu 
180 185 190 

Ala Ser Gly Met Ser Met Pro He Gly Phe Lys Asn Gly Thr Asp Gly 
195 200 205 

Asn He Gin Val Ala Val Asp Ala Val Gin Ala Ala Gin Asn Pro His 
210 215 220 

Phe Phe Phe Gly Thr Ser Asp Asp Gly Ala Leu Ser Val Val Glu Thr 
225 230 235 240 

Ala Gly Asn Ser Asn Ser His He He Leu Arg Gly Gly Thr Ser Gly 
245 250 255 

Pro Asn His Asp Ala Ala Ser Val Glu Ala Val Val Glu Lys Leu Gly 
260 265 270 

Glu Asn Ala Arg Leu Met He Asp Ala Ser His Ala Asn Ser Gly Lys 
275 280 285 

Asp His He Arg Gin Val Glu Val Val Arg Glu He Ala Glu Gin He 
290 295 300 

Ser Gly Gly Ser Glu Ala Val Ala Gly He Met He Glu Ser Phe Leu 
305 310 315 320 

Val Gly Gly Ala Gin Asn Leu Asp Pro Ala Lys Leu Arg He Asn Gly 
325 330 335 

Gly Glu Gly Leu Val Tyr Gly Gin Ser Val Thr Asp Lys Cys He Asp 
340 345 350 



He Asp Thr Thr He Asp Leu Leu Ala Glu Leu Ala Ala Ala Val Arg 
355 360 365 
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Glu Arg Arg Ala Ala Ala Lys 
370 375 



<210> 459 

<211> 1983 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1960) 
<223> RXA00579 

<400> 459 

tcgtctaagt ttttctttga gttttcatat gtagaaggca tcgtcggctt cggcctggcg 60 

gtgcttttct cgttgttttg tggttttgtc agaggatgtc atg cgc gtt tta att 115 

Met Arg Val Leu lie 
1 5 

att gat aat tat gat tct tec acg ttt aat etc gcc acc tat gtg gaa 163 
lie Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu Ala Thr Tyr Val Glu 
10 15 20 

gag gtt acg ggt cag gca cct gtg gtg gtg cct aat gat caa gaa ata 211 
Glu Val Thr Gly Gin Ala Pro Val Val Val Pro Asn Asp Gin Glu lie 
25 30 35 

gat gag atg ctt ttc gac gcc gtc ate etc tea cct gge ecg ggc eac 259 
Asp Glu Met Leu Phe Asp Ala Val lie Leu Ser Pro Gly Pro Gly His 
40 45 50 

gcc ggc gtt gcg get gat ttt ggt ate tgt gca ggc gtc att gag cgt 307 
Ala Gly Val Ala Ala Asp Phe Gly lie Cys Ala Gly Val He Glu Arg 
55 60 65 

gca cgc gtt ecg att ttg ggt gtg tgt tta ggc eac cag ggc att gcg 355 
Ala Arg Val Pro He Leu Gly Val Cys Leu Gly His Gin Gly lie Ala 
70 75 80 85 

rta gee fat aor. nnt rrat rrtt nat tta nrn nrr arrrr cnn nm rp^r nrrt 40"^ 
Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro Arg Pro Val His Gly 
90 95 100 

gag gtt teg cag ate acc cat gat ggt tea ggt tta ttt gca ggc ate 451 
Glu Val Ser Gin He Thr His Asp Gly Ser Gly Leu Phe Ala Gly He 

105 110 115 

cct gaa acg ttt gag gcg gtg cgt tat eac teg atg gtg gca acc cgc 499 
Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser Met Val Ala Thr Arg 
120 125 130 

ttg ecg gag tea ttg aaa ycc aca get ace age gat gat ggt ttg ate 547 
Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser Asp Asp Gly Leu He 
135 140 145 

atg gca ttg gca cat gaa gtg ett eeg cag tgg ggt gtg caa ttt cat 595 
Met Ala Leu Ala His Glu Val Leu Pro Gin Trp Gly Val Gin Phe His 
150 155 160 165 
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ccg gaa 
Pro Glu 



ctt aat 
Leu Asn 



ccg etc 
Pro Leu 



tec tec 
Ser Ser 
215 

ggt gat 
Gly Asp 
230 

gag ggg 
Glu Gly 



gtt gcg 
Val Ala 



tat gag 
Tyr Glu 



ctt ccg 
1027 
Leu Pro 
295 

teg gat 
1075 
Ser Asp 
310 

gaa gaa 
1123 
Glu Glu 



icg tec 
1171 
Ala Ser 



etc gae 
1219 
Leu Asp 



tat gaa 
1267 
Tyr Glu 



tct att 
Ser He 



tta gcg 

Leu Ala 
185 

age gtt 
Ser Val 
200 

cat get 
His Ala 



gee age 
Ala Ser 



gat ttc 
Asp Phe 



cec ggt 
Pro Gly 
265 

ctt aaa 
Leu Lys 
280 

gat gcg 
Asp Ala 



cag gtt 
Gin Val 



ace ate 
Thr He 



gga cac 

Gly His 
345 

aaa att 

Lys He 
360 

ate tge 
lie Cys 



ggt gga 
Gly Gly 
170 

cgc aca 
Arg Thr 



gat tea 
Asp Ser 



ttt tog 
Phe Trp 



ggt cet 
Gly Pro 
235 

ttc ace 
Phe Thr 
250 

cac ■ ^t 
Glii h±y 



gcg gaa 
Ala Glu 



cac etc 
His Leu 



egg ttg 

Arg Leu 
315 

aag aag 

Lys Lys 

330 

etc get 
Leu Ala 



cgc aga 
Arg Arg 



ctg ace 
Leu Thr 



caa ttc 
Gin Phe 



tat cgc 
Tyr Arg 



gea gcg 
Ala Ala 
205 

etc gat 
Leu Asp 
220 

etc gea 
Leu Ala 



tgg eta 
Trp Leu 



ttt cgt 
Phe Arg 



get ggc 
Ala Gly 
285 

att ttt 

He Phe 
300 

ctg gcg 
Leu Ala 



ctg cat 
Leu His 



ttg cag 
Leu Gin 



gee cag 

Ala Gin 
365 

aca aaa 

Thr Lys 



ggc eat 
Gly His 
175 

tgg caa 

Trp Gin 
190 

gtt ttt 
Val Phe 



gat gee 
Asp Ala 



cgc aca 
Arg Thr 



aag gag 
Lys Glu 
255 

ctt ggc 
Leu Gly 
270 

gea egg 
Ala Arg 



gee gat 
Ala Asp 



ttg ggg 
Leu Gly 



aat ctt 

Asn Leu 
335 

gtt ega 

Val Arg 
350 

gag ctg 
Glu Leu 



ctt cag 
Leu Gin 



cag ate 
Gin He 



etc aeg 
Leu Thr 



gaa aca 
Glu Thr 



caa gga 
Gin Gly 
225 

aaa ace 
Lys Thr 
240 

gat etc 
Asp Leu 



tgg gtt 
Trp Val 



get gcg 
Ala Ala 



cgc gee 

Arg Ala 
305 

gag cag 

Glu Gin 
320 

gtc gee 
Val Ala 



gat tec 
Asp Ser 



att act 
He Thr 



ggc acc 
Gly Thr 



att aag 
He Lys 



gag aaa 

Glu Lys 
195 

ttc ttt 
Phe Phe 
210 

acc age 
Thr Ser 



cat aat 
His Asn 



gee gcc 
Ala Ala 



ggt tac 
Gly Tyr 
275 

cac act 
His Thr 
290 

ate gea 
He Ala 



gac gag 
Asp Glu 



ccg egg 
Pro Arg 



aaa gat 

Lys Asp 
355 

cgc ggc 

Arg Gly 
370 

act gat 
Thr Asp 



aac ttc 643 

Asn Phe 

180 

act att 691 
Thr He 



gcc cat 739 
Ala His 



tat ctt 787 
Tyr Leu 



gtc ggc 835 
Val Gly 
245 

aac tea 883 
Asn Ser 
260 

gtt ggt 931 
Val Gly 



teg agt 979 
Ser Ser 



gtg gaa 
Val Glu 



tgg ttt 

Trp Phe 
325 

ata cet 

He Pro 
340 

gag tat 
Glu Tyr 



gaa teg 
Glu Ser 



gtg gcc 
Val Ala 
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375 380 385 

cct ctg get gcc tat eta gca ctg cgt ggg gcc aat ccc acc gca tat 
1315 

Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala Asn Pro Thr Ala Tyr 
390 395 400 405 

ggt gcg tat ctt cag ctg ggg gat acc tct att ttg agt tec teg eeg 
1363 

Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser lie Leu Ser Ser Ser Pro 
410 415 420 

gag egg ttc ate acc att gat teg gca ggg tat gtg gaa tea aag ccc 

1411 

Glu Arg Phe lie Thr lie Asp Ser Ala Gly Tyr Val Glu Ser Lys Pro 
425 430 435 

att aaa ggc ace agg eeg cgt ggg cga aca gcg caa gaa gac caa gaa 

1459 

lie Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala Gin Glu Asp Gin Glu 
440 445 450 

ate att get gag ctg egc agt aat cct aaa gat cgt gca gaa aac ttg 

1507 

lie lie Ala Glu Leu Arg Ser Asn Pro Lys Asp Arg Ala Glu Asn Leu 
455 460 465 

atg ate gtg gat ttg gtc egc aac gac tta gcc egc ggc get ttg ccc 
1555 

Met lie Val Asp Leu Val Arg Asn Asp Leu Ala Arg Gly Ala Leu Pro 

470 475 480 485 

ace aca gtt aaa aea tec aag ctt ttc gac gtc gaa acc tac gcc aca 
1603 

Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val Glu Thr Tyr Ala Thr 
490 495 500 

gtc eac caa ctt gtc age acc gtc tct gca gag ttg ggg cca egc agt 
1651 

Val His Gin Leu Val Ser Thr Val Ser Ala Glu Leu Gly Pro Arg Ser 
505 510 515 



1699 

Pro lie Glu Cys Val Arg Ala Ala Phe Pro Gly Gly Ser Met Thr Gly 
520 525 530 

gee cca aag ctg egc acc atg gag ate ate gat gag ctg gag gca get 

1747 

Ala Pro Lys Leu Arg Thr Met Glu lie lie Asp Glu Leu Glu Ala Ala 
535 540 545 

ect egc ggt att tac tea ggt ggc ttg gga tat ttt tec etc gac ggc 

1795 

Pro Arg Gly lie Tyr Ser Gly Gly Leu Gly Tyr Phe Ser Leu Asp Gly 

550 555 560 565 

gea gtt gat etc tee atg gtg ate aga act etc gtc ate cag aac aat 
1843 

Ala Val Asp Leu Ser Met Val lie Arg Thr Leu Val lie Gin Asn Asn 
570 575 580 
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cac gtg gag tac gga gtg ggc ggt gca ctt ctt get ctg tct gat ccg 
1891 

His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu Ala Leu Ser Asp Pro 

585 590 595 

gag get gag tgg gag gaa ate egc gtt aaa tea egg cct ctg ctg aat 
1939 

Glu Ala Glu Trp Glu Glu He Arg Val Lys Ser Arg Pro Leu Leu Asn 

600 605 610 

ttg ttt ggg gtt gaa ttc eea tgacgtacct egtgtgggac ggt 
1983 

Leu Phe Gly Val Glu Phe Pro 
615 620 



<210> 460 
<211> 620 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 460 

Met Arg Val Leu He He Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu 
15 10 15 

Ala Thr Tyr Val Glu Glu Val Thr Gly Gin Ala Pro Val Val Val Pro 
20 25 30 

Asn Asp Gin Glu He Asp Glu Met Leu Phe Asp Ala Val He Leu Ser 
35 40 45 

Pro Gly Pro Gly His Ala Gly Val Ala Ala Asp Phe Gly He Cys Ala 
50 55 60 

Gly Val He Glu Arg Ala Arg Val Pro He Leu Gly Val Cys Leu Gly 
65 70 75 80 

His Gin Gly He Ala Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro 
85 90 95 

Arg Pro Val His Gly Glu Val Ser Gin He Thr His Asp Gly Ser Gly 
100 105 110 

Leu Phe Ala Gly He Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser 
115 120 125 

Met Val Ala Thr Arg Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser 
130 135 140 

Asp Asp Gly Leu He Met Ala Leu Ala His Glu Val Leu Pro Gin Trp 
145 150 155 160 

Gly Val Gin Phe His Pro Glu Ser He Gly Gly Gin Phe Gly His Gin 
165 170 175 

He He Lys Asn Phe Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu 
180 185 190 

Thr Glu Lys Thr He Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu 
195 200 205 
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Thr Phe Phe Ala His Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin 
210 215 220 

Gly Thr Ser Tyr Leu Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys 
225 230 235 240 

Thr His Asn Val Gly Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp 
245 250 255 

Leu Ala Ala Asn Ser Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp 
260 265 270 

Val Gly Tyr Val Gly Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala 
275 280 285 

Ala His Thr Ser Ser Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg 
290 295 300 

Ala lie Ala Val Glu Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu 
305 310 315 320 

Gin Asp Glu Trp Phe Glu Glu Thr lie Lys Lys Leu His Asn Leu Val 
325 330 335 

Ala Pro Arg lie Pro Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp 
340 345 350 

Ser Lys Asp Glu Tyr Leu Asp Lys lie Arg Arg Ala Gin Glu Leu lie 
355 360 365 

Thr Arg Gly Glu Ser Tyr Glu lie Cys Leu Thr Thr Lys Leu Gin Gly 
370 375 380 

Thr Thr Asp Val Ala Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala 
385 390 395 400 

Asn Pro Thr Ala Tyr Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser lie 
405 410 415 

Leu Ser Ser Ser Pro Glu Arg Phe lie Thr lie Asp Ser Ala Gly Tyr 
420 425 430 



Val Glu Ser Lys Pro lie Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala 
435 440 445 

Gin Glu Asp Gin Glu lie lie Ala Glu Leu Arg Ser Asn Pro Lys Asp 
450 455 460 

Arg Ala Glu Asn Leu Met lie Val Asp Leu Val Arg Asn Asp Leu Ala 
465 470 475 480 

Arg Gly Ala Leu Pro Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val 
485 490 495 

Glu Thr Tyr Ala Thr Val His Gin Leu Val Ser Thr Val Ser Ala Glu 
500 505 510 

Leu Gly Pro Arg Ser Pro lie Glu Cys Val Arg Ala Ala Phe Pro Gly 
515 520 525 
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Gly Ser Met Thr Gly Ala Pro Lys 
530 535 

Glu Leu Glu Ala Ala Pro Arg Gly 
545 550 

Phe Ser Leu Asp Gly Ala Val Asp 
565 

Val lie Gin Asn Asn His Val Glu 
580 

Ala Leu Ser Asp Pro Glu Ala Glu 
595 600 

Arg Pro Leu Leu Asn Leu Phe Gly 
610 615 



Leu Arg Thr Met Glu lie lie Asp 
540 

lie Tyr Ser Gly Gly Leu Gly Tyr 
555 560 

Leu Ser Met Val lie Arg Thr Leu 
570 575 

Tyr Gly Val Gly Gly Ala Leu Leu 
585 590 

Trp Glu Glu He Arg Val Lys Ser 
605 

Val Glu Phe Pro 
620 



<210> 461 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXA00958 

<400> 461 

attctaatcc tcaatctgaa gccgatgaga cgttgcacaa ggcgtatgcc gtgttgaatg 60 

ccattgcgct tgctgctggt tccactttgg aggtcatccg atg aca cac gtt gtt 115 

Met Thr His Val Val 
1 5 



etc att gat aat cac gat tct ttt gtc tac aac ctg gtg gat gcg ttc 
Leu He Asp Asn His Asp Ser Phe Val Tyr Asn Leu Val Asp Ala Phe 
10 15 20 



163 



gcc gtg gcc ggt tat aag tgc acg gtg ttc cgc aat acg gtg cca gtg 211 
Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg Asn Thr Val Pro Val 
25 30 35 

gaa acc att ttg gca gcc aac ccg gac ctg ate tgc ctt tea ect gga 259 
Glu Thr He Leu Ala Ala Asn Pro Asp Leu He Cys Leu Ser Pro Gly 
40 45 50 

ect ggt tac ect gcc gat gcg ggc aac atg atg gcg ctg ate gag cgc 307 
Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met Ala Leu He Glu Arg 
55 60 65 

aca etc ggc cag att ect tta ctg ggt att tgc etc ggc tac cag gca 355 
Thr Leu Gly Gin He Pro Leu Leu Gly He Cys Leu Gly Tyr Gin Ala 
70 75 80 85 

etc ate gaa tac cac ggc ggc aag gtt gag ect tgt ggc ect gtg cac 403 
Leu He Glu Tyr His Gly Gly Lys Val Glu Pro Cys Gly Pro Val His 
90 95 100 

ggc acc acc gac aac atg ate ctt act gat gca ggt gtg cag age ect 451 
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Gly Thr Thr Asp Asn Met lie Leu Thr Asp Ala Gly Val Gin Ser Pro 
105 110 115 

gtt ttt gca ggt ctt gcc act gat gtt gag cct gat cat cca gaa ate 499 
Val Fhe Ala Gly Leu Ala Thr Asp Val Glu Pro Asp His Pro Glu lie 
120 125 130 

cca ggc cgc aag gtt cca att ggc cgt tat cac tea ctg ggc tgc gtg 547 
Pro Gly Arg Lys Val Pro lie Gly Arg Tyr His Ser Leu Gly Cys Val 
135 140 145 

gtt gcc cca gac ggt att gaa tea eta ggt acc tgt tec teg gag att 595 
Val Ala Pro Asp Gly lie Glu Ser Leu Gly Thr Cys Ser Ser Glu lie 
150 155 160 165 

ggt gat gte ate atg gcg gca cgc ace ace gat gga aag gcc att ggc 643 
Gly Asp Val lie Met Ala Ala Arg Thr Thr Asp Gly Lys Ala lie Gly 
170 175 180 

ctg cag ttt cac cct gag tea gtg eta age cca acg ggt cct gte att 691 
Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro Thr Gly Pro Val lie 
185 190 195 

ttg tec cgc tgt gte gaa cag ctt etc gcg aac taataaaaaa aggatttgat 744 
Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 
200 205 

tea 747 



<210> 462 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 462 

Met Thr His Val Val Leu lie Asp Asn His Asp Ser Phe Val Tyr Asn 
15 10 15 

Leu Val Asp Ala Phe Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg 
20 25 30 

Ac;n ThT Wal Pt-o n^^^ ^y^r- T 1 i=> T.c.^^ 2i 1 ^ Ti^r. Pr-.^ ^ T , 

35 40 45 

Cys Leu Ser Pro Gly Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met 
50 55 60 

Ala Leu lie Glu Arg Thr Leu Gly Gin lie Pro Leu Leu Gly lie Cys 
65 70 75 80 

Leu Gly Tyr Gin Ala Leu lie Glu Tyr His Gly Gly Lys Val Glu Pro 
85 90 95 

Cys Gly Pro Val His Gly Thr Thr Asp Asn Met lie Leu Thr Asp Ala 
100 105 110 

Gly Val Gin Ser Pro Val Phe Ala Gly Lou Ala Thr Asp Val Glu Pro 
115 120 125 

Asp His Pro Glu lie Pro Gly Arg Lys Val Pro lie Gly Arg Tyr His 
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130 

Ser Leu Gly Cys 
145 

Cys Ser Ser Glu 



Gly Lys Ala He 
180 

Thr Gly Pro Val 
195 



135 

Val Val Ala Pro 
150 

He Gly Asp Val 
165 

Gly Leu Gin Phe 



He Leu Ser Arg 
200 



140 

Asp Gly He Glu 
155 

He Met Ala Ala 
170 

His Pro Glu Ser 
185 

Cys Val Glu Gin 



Ser Leu Gly Thr 
160 

Arg Thr Thr Asp 
175 

Val Leu Ser Pro 
190 

Leu Leu Ala Asn 
205 



<210> 463 
<211> 469 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXN03007 

<400> 463 

cagtttcacc ctgagtcagt gctaagccca acgggtcctg tcattttgtc ccgctgtgtc 60 

gaacagcttc tcgcgaacta ataaaaaaag gatttgattc atg act tct cca gca 115 

Met Thr Ser Pro Ala 
1 5 

aca ctg aaa gtt etc aac gcc tac ttg gat aac ccc act cca acc ctg 163 
Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn Pro Thr Pro Thr Leu 
10 15 20 

gag gag gca att gag gtg ttc acc ccg ctg acc gtg ggt gaa tac gat 211 
Glu Glu Ala He Glu Val Phe Thr Pro Leu Thr Val Gly Glu Tyr Asp 
25 30 35 

gac gtg cac ate gca gcg ctg ctt gcc acc ate cgt act cgc ggt gag 259 
Asp Val His He Ala Ala Leu Leu Ala Thr He Arg Thr Arg Gly Glu 
40 45 50 

cag ttc get gat att gcc ggc get gcc aag gcg ttc etc gcg gcg get 307 
Gin Phe Ala Asp He Ala Gly Ala Ala Lys Ala Phe Leu Ala Ala Ala 
55 60 65 

cgt ccg ttc ccg att act ggc gca ggt ttg eta gat tec get ggt act 355 
Arg Pro Phe Pro He Thr Gly Ala Gly Leu Leu Asp Ser Ala Gly Thr 
70 75 80 85 

ggt ggc gac ggt gcc aac acc ate aac ate acc ace ggc gca tec ctg 403 
Gly Gly Asp Gly Ala Asn Thr He Asn He Thr Thr Gly Ala Ser Leu 
90 95 100 

ate gca gca tec ggt gga gtg aag ctg gtt aag cac ggc aac cgt teg 451 
He Ala Ala Ser Gly Gly Val Lys Leu Val Lys His Gly Asn Arg Ser 
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105 



110 



115 



gtg age tec aag tec ggc 
Val Ser Ser Lys Ser Gly 
120 



469 



<210> 464 
<211> 123 
<212> PRT 

<213> Corynebaeteriuin glutamieum 
<400> 464 

Met Thr Ser Pro Ala Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn 
15 10 15 

Pro Thr Pro Thr Leu Glu Glu Ala lie Glu Val Phe Thr Pro Leu Thr 
20 25 30 

Val Gly Glu Tyr Asp Asp Val His lie Ala Ala Leu Leu Ala Thr lie 
35 40 45 

Arg Thr Arg Gly Glu Gin Phe Ala Asp lie Ala Gly Ala Ala Lys Ala 
50 55 60 

Phe Leu Ala Ala Ala Arg Pro Phe Pro lie Thr Gly Ala Gly Leu Leu 
65 70 75 80 

Asp Ser Ala Gly Thr Gly Gly Asp Gly Ala Asn Thr lie Asn lie Thr 
85 90 95 

Thr Gly Ala Ser Leu lie Ala Ala Ser Gly Gly Val Lys Leu Val Lys 
100 105 110 

His Gly Asn Arg Ser Val Ser Ser Lys Ser Gly 
115 120 



<210> 465 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXN02918 

<400> 465 

agattgtcgc ttttcccatt tctecgggtt ttctggaact ttttgggcgt atgctgggaa 60 

tgattctatt attgeeaaat eagaaagcag gagagacccg atg age gaa ate eta 115 

Met Ser Glu lie Leu 
1 5 

gaa ace tat tgg gca cce cac ttt gga aaa ace gaa gaa gee aea gea 163 
Glu Thr Tyr Trp Ala Pro His Phe Gly Lys Thr Glu Glu Ala Thr Ala 
10 15 20 

etc gtt tea tac ctg gca caa get tec ggc gat ecc att gag gtt cae 211 
Leu Val Ser Tyr Leu Ala Gin Ala Ser Gly Asp Pro lie Glu Val His 
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25 30 35 

acc ctg etc ggg gat tta ggt tta gac gga etc tct gga aac tac acc 259 
Thr Leu Phe Gly Asp Leu Gly Leu Asp Gly Leu Ser Gly Asn Tyr Thr 
40 45 50 

gac act gag att gac ggc tac ggc gac gca ttc ctg ctg gtt gca gcg 307 
Asp Thr Glu He Asp Gly Tyr Gly Asp Ala Phe Leu Leu Val Ala Ala 
55 60 65 

eta tec gtg ttg atg get gaa aac aaa gca aca ggt ggc gtg aat ctg 355 
Leu Ser Val Leu Met Ala Glu Asn Lys Ala Thr Gly Gly Val Asn Leu 
70 75 80 85 

ggt gag ctt ggg gga get gat aaa teg ate egg ctg cat gtt gaa tec 
Gly Glu Leu Gly Gly Ala Asp Lys Ser He Arg Leu His Val Glu Ser 
90 95 100 

aag gag aac acc caa ate aac acc gca ttg aag tat ttt gcg etc tec 
Lys Glu Asn Thr Gin He Asn Thr Ala Leu Lys Tyr Phe Ala Leu Ser 
105 110 115 

cca gaa gac cac gca gca gca gat cgc ttc gat gag gat gac ctg tct 499 
Pro Glu Asp His Ala Ala Ala Asp Arg Phe Asp Glu Asp Asp Leu Ser 
120 125 130 

gag ctt gcc aac ttg agt gaa gag ctg cgc gga cag ctg gac 541 
Glu Leu Ala Asn Leu Ser Glu Glu Leu Arg Gly Gin Leu Asp 
135 140 145 

taattgtctc ccatttaagg agt 564 



403 



451 



<210> 466 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Met Ser Glu He Leu Glu Thr Tyr Trp Ala Pro His Phe Gly Lys Thr 
15 10 15 

Glu Glu Ala Thr Ala Leu Val Ser Tyr Leu Ala Gin Ala Ser Gly Asp 
20 25 30 

Pro He Glu Val His Thr Leu Phe Gly Asp Leu Gly Leu Asp Gly Leu 
35 40 45 

Ser Gly Asn Tyr Thr Asp Thr Glu He Asp Gly Tyr Gly Asp Ala Phe 
50 55 60 

Leu Leu Val Ala Ala Leu Ser Val Leu Met Ala Glu Asn Lys Ala Thr 
65 70 75 80 

Gly Gly Val Asn Leu Gly Glu Leu Gly Gly Ala Asp Lys Ser He Arg 
85 90 95 

Leu His Val Glu Ser Lys Glu Asn -Thr Gin He Asn Thr Ala Leu Lys 
100 105 110 

Tyr Phe Ala Leu Ser Pro Glu Asp His Ala Ala Ala Asp Arg Phe Asp 



679 



wo (H/(MI843 



PCT/IB(MM)0923 



115 



120 



125 



Glu Asp Asp Leu Ser Glu Leu Ala Asn Leu Ser Glu Glu Leu Arg Gly 
130 135 140 

Gin Leu Asp 
145 



<210> 467 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN01116 

<400> 467 

tgccaggaat ttacgtcaac cgcgtcgtcc acgttggacc gcaggaaacc ggaatcgaaa 60 



acaggacggt gtctaactaa tgacttggga tcataaccaa atg gca gcc cgc gtt 

Met Ala Ala Arg Val 
1 5 



115 



gcc cag gaa ctt gaa gac ggc cag tac gtc aac etc ggc ate ggc atg 
Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn Leu Gly lie Gly Met 
10 15 20 



163 



cct aca ctt ate ccc ggc tac ctg cct gag gga eta gag gtt ate ctt 
Pro Thr Leu lie Pro Gly Tyr Leu Pro Glu Gly Leu Glu Val lie Leu 
25 30 35 



211 



cac tec gaa aac ggt gtg ctg ggc gtt gga cct tac cca act gaa gag 
His Ser Glu Asn Gly Val Leu Gly Val Gly Pro Tyr Pro Thr Glu Glu 
40 45 50 



259 



gaa ctt gat cct gag ctg ate aac gcc ggc aag gaa ace ate acg gtt 
Glu Leu Asp Pro Glu Leu lie Asn Ala Gly Lys Glu Thr lie Thr Val 
55 60 65 



307 



QCa cct ggc aca tec tar t tn rr.n tnt trt rr^t rrt rrr-r- ^i-m 



Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp Ser Phe Ala Met lie 
70 75 80 85 



cgc tec aag tet gtc gac gtt gca gtc ttg ggc gtt atg gaa gtc tec 
Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly Val Met Glu Val Ser 
90 95 100 



403 



cag tac ggc gac ctg gcc aac tgg atg att ccc ggc aag ctg gtc aag 
Gin Tyr Gly Asp Leu Ala Asn Trp Met lie Pro Gly Lys Leu Val Lys 
105 110 115 



451 



ggt atg ggt ggc gca atg gat ctg gtg cac ggc gca tec aag ate ate 
Gly Met Gly Gly Ala Met Asp Leu Val His Gly Ala Ser Lys lie He 
120 125 130 



499 



gcc atg ace gat cac ate acc aag aag ggc get ccg aag ate ctt aag 
Ala Met Thr Asp His He Thr Lys Lys Gly Ala Pro Lys He Leu Lys 
135 140 145 



547 
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gag tgt cgc etc cca ctg act ggc gcg aag tgc gtg gac atg att gtc 595 
Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys Val Asp Met lie Val 
150 155 160 165 

acc acc cac get gtg ttc tct gtg gac cct gaa gaa ggc etc acg etc 643 
Thr Thr His Ala Val Phe Ser Val Asp Pro Glu Glu Gly Leu Thr Leu 
170 175 180 

ate gag tgc gee gac ggt gtc acc gtt gag gaa etc cgc gaa ate acc 691 
lie Glu Cys Ala Asp Gly Val Thr Val Glu Glu Leu Arg Glu He Thr 
185 190 195 

gaa gcc gat ttc aaa gtt get taagcaaaeg ctgcgeaatt aag 735 
Glu Ala Asp Phe Lys Val Ala 
200 



<210> 468 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 468 

Met Ala Ala Arg Val Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn 
15 10 15 

Leu Gly He Gly Met Pro Thr Leu He Pro Gly Tyr Leu Pro Glu Gly 
20 25 30 

Leu Glu Val He Leu His Ser Glu Asn Gly Val Leu Gly Val Gly Pro 
35 40 45 

Tyr Pro Thr Glu Glu Glu Leu Asp Pro Glu Leu He Asn Ala Gly Lys 
50 55 60 

Glu Thr He Thr Val Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp 
65 70 75 80 

Ser Phe Ala Met He Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly 
85 90 95 

Val Met Glu Val Ser Gin Tyr Gly Asp Leu Ala Asn Trp Met He Pro 

100 105 110 

Gly Lys Leu Val Lys Gly Met Gly Gly Ala Met Asp Leu Val His Gly 
115 120 125 

Ala Ser Lys He He Ala Met Thr Asp His He Thr Lys Lys Gly Ala 
130 135 140 

Pro Lys He Leu Lys Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys 
145 150 155 160 

Val Asp Met He Val Thr Thr His Ala Val Phe Ser Val Asp Pro Glu 
165 170 175 

Glu Gly Leu Thr Leu He Glu Cys Ala Asp Gly Val Thr Val Glu Glu 
180 185 190 

Leu Arg Glu He Thr Glu Ala Asp Phe Lys Val Ala 
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<210> 469 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (853) 
<223> RXN01115 

<400> 469 

ctcaccgcat gcagcgtgaa aacactcagt acggactggc caccatgtgc atcggtggcg 60 

gccagggtct tgcagctgtc tttgaaaagg agaactaaaa atg get act ttg cac 115 

Met Ala lie Leu His 
1 5 

age gtt tec tac gga act tee gac aac acc ttg gtg ttc att ggc teg 163 
Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu Val Phe lie Gly Ser 
10 15 20 

ttg ggt tec ace ace gac atg tgg ctg cea eag ctg gat gcc ttg eat 211 
Leu Gly Ser Thr Thr Asp Met Trp Leu Pro Gin Leu Asp Ala Leu His 
25 30 35 

aag gat ttc cge gtc ate get gtt gat cac cgc gga eat ggt ctg tct 259 
Lys Asp Phe Arg Val He Ala Val Asp His Arg Gly His Gly Leu Ser 
40 45 50 

gaa etc ate gaa ggc acc cec act gtg gcg gat ctg gcg eag gat gtg 307 
Glu Leu He Glu Gly Thr Pro Thr Val Ala Asp Leu Ala Gin Asp Val 
55 60 65 

ctg gat ace etc gat gac ctg ggt gtc gga aac ttc ggc gtc ate gga 355 
Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn Phe Gly Val He Gly 
70 75 80 85 

eta tct etc ggc gga gcg gtt gea caa tac ttg gcg gee acc tct gat 403 
Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu Ala Ala Thr Ser Asp 

egt gtc acc aag gea gca ttc atg tgt acc get gea aaa ttc ggc gag 451 
Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala Ala Lys Phe Gly Glu 
105 110 115 

cec eag ggc tgg eta gat cgc gcc gea gcg tgc cgc gaa aac ggc act 499 
Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys Arg Glu Asn Gly Thr 
120 125 130 

ggt tct ctg tec gaa get gtg ate eag cgc tgg ttc tec cec act tgg 547 
Gly Ser Leu Ser Glu Ala Val He Gin Arg Trp Phe Ser Pro Thr Trp 
135 140 145 

ttg gag aac aac eca gcg tec cge gag cac ttc gaa gcc atg gtt gee 595 
Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe Glu Ala Met Val Ala 
150 155 160 165 

ggc acc cca tct gag ggt tac gcg ctg tgc tgc gag gcg ttg gca ace 643 
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Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys Glu Ala Leu Ala Thr 
170 175 180 

tgg gat ttc acc gat cgc ctg gga gaa ate acc gtg cca gtg etc ace 691 
Trp Asp Phe Thr Asp Arg Leu Gly Glu lie Thr Val Pro Val Leu Thr 
185 190 195 

ate gca ggt gee gat gac eec tec act cct cca gca acc gtg cag ate 739 
lie Ala Gly Ala Asp Asp Pro Ser Thr Pro Pro Ala Thr Val Gin He 
200 205 210 

att gee gat gge gtt gge ggc gag tec cgc gca gag gtc eta age cca 787 
He Ala Asp Gly Val Gly Gly Glu Ser Arg Ala Glu Val Leu Ser Pro 
215 220 225 

gee geg eac gta cca ace gtg gaa cgt cca aac gag gta aat gaa ctg 835 
Ala Ala His Val Pro Thr Val Glu Arg Pro Asn Glu Val Asn Glu Leu 
230 235 240 245 

eta gca cag cat ttc get taatgttgta ggcatgttca caa 876 
Leu Ala Gin His Phe Ala 
250 



<210> 470 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 470 

Met Ala He Leu His Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu 
1 5 . 10 15 

Val Phe He Gly Ser Leu Gly Ser Thr Thr Asp Met Trp Leu Pro Gin 
20 25 30 

Leu Asp Ala Leu His Lys Asp Phe Arg Val He Ala Val Asp His Arg 
35 40 45 

Gly His Gly Leu Ser Glu Leu He Glu Gly Thr Pro Thr Val Ala Asp 
50 55 60 

Leu Ala Gin Asp Val Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn 
65 70 75 80 

Phe Gly Val He Gly Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu 
85 90 95 

Ala Ala Thr Ser Asp Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala 
100 105 110 

Ala Lys Phe Gly Glu Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys 
115 120 125 

Arg Glu Asn Gly Thr Gly Ser Leu Ser Glu Ala Val He Gin Arg Trp 
130 135 140 

Phe Ser Pro Thr Trp Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe 
145 150 155 160 

Glu Ala Met Val Ala Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys 
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Glu Ala Leu Ala 
180 

Val Pro Val Leu 
195 

Ala Thr Val Gin 
210 

Glu Val Leu Ser 
225 

Glu Val Asn Glu 



165 

Thr Trp Asp Phe 



Thr lie Ala Gly 
200 

lie lie Ala Asp 
215 

Pro Ala Ala Kis 
230 

Leu Leu Ala Gin 
245 



170 

Thr Asp Arg Leu 
185 

Ala Asp Asp Pro 



Gly Val Gly Gly 
220 

Val Pro Thr Val 
235 

His Phe Ala 
250 



175 

Gly Glu He Thr 
190 

Ser Thr Pro Pro 
205 

Glu Ser Arg Ala 



Glu Arg Pro Asn 
240 



<210> 471 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1261) 
<223> RXS00116 

<400> 471 

cgcggcacgc acgctggggg caagcgtcga caagcacaaa ctttttgctt aattgaatcc 60 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atg agt aat gac ttc 115 

Met Ser Asn Asp Phe 
1 5 

gtc gtt tct agg ctt aga ccc ttt ggt gaa acg att ttt gca acc atg 163 
Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr He Phe Ala Thr Met 
10 15 20 

acc cag cga get gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt 211 
Thr Gin Arg Ala Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly Phe 
25 30 35 

cct gat gag gat ggt cat cgt egg atg tta gag ate gcg teg gag cag 259 
Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu He Ala Ser Glu Gin 
40 45 50 

att etc ggg gga aat aat cag tat teg gcg ggg cgt ggg gat get teg 307 
He Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser 
55 60 65 

ttg agg gca get gtg get cgt gat eat ttg gag agg ttt gat ctg gag 355 
Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu 
70 75 80 85 

tac aac cct gat teg gag gtg ttg ate acg gtg ggg gee act gag gcg 403 
Tyr Asn Pro Asp Ser Glu Val Leu He Thr Val Gly Ala Thr Glu Ala 
90 95 100 

att acg gcg act gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate 451 
He Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val He 
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1U5 110 115 

gtt ttg gaa ccg tat tac gat gcg tat gcg gcg get att gcg ttg gcg 499 
Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu Ala 
120 125 130 

ggg gcg acg egg gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg 547 
Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp 
135 140 145 

gat gtg gat gtc gat aag ttg cat gcg gcg gtg act aag aag acg egg 595 
Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg 
150 155 160 165 

atg att ate gtt aat teg ccg eat aat ccg acg ggt teg gtg ttt tct 643 
Met He He Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser 
170 175 180 

aag aag gcg ttg aag cag ttg gcg ggt gtt get cgt gcg tat gae ttg 691 
Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala Arg Ala Tyr Asp Leu 
185 190 195 

ttg gtg ttg tea gat gag gtg tat gag cat ctt gtt ttt gat gat cag 739 
Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu Val Phe Asp Asp Gin 
200 205 210 

aag cat gtg agt gtc gcg aag ctg ccc ggt atg tgg gat cgc acg gtg 787 

Lys His Val Ser Val Ala Lys Leu Pro Gly Met Trp Asp Arg Thr Val 

215 220 225 

f 

acg gtg teg teg gcg gcg aaa acg ttc aat 5tg act ggt tgg aag acg 835 
Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val Thr Gly Trp Lys Thr 
230 235 240 245 

ggg tgg gcg ttg gca ccg gag ccg ttg ttg gag gcg gtg ttg aag gcg 883 
Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu Ala Val Leu Lys Ala 
250 255 260 

aag cag ttt atg tct tat gtg ggg get aca cct ttt cag ccg get gtg 931 
Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro Phe Gin Pro Ala Val 
265 270 275 

gcg cat gcg att gaa cat gag cag aag tgg gtg tea aag atg tct aag 979 
Ala His Ala He Glu His Glu Gin Lys Trp Val Ser Lys Met Ser Lys 
280 285 290 

ggg ctt gag etc aag egg gat att ttg cgt act gcg tta gat aag gcg 
1027 

Gly Leu Glu Leu Lys Arg Asp He Leu Arg Thr Ala Leu Asp Lys Ala 
295 300 305 

ggg ctg aag act cat gae agt atg ggc acg tat ttc ate gtt gcg gat 
1075 

Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr Phe He Val Ala Asp 

310 315 320 325 

att ggg gat cgt gat ggt gcg gag ttc tgt ttt gag ttg att gag aag 

1123 

He Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe Glu Leu He Glu Lys 
330 335 340 
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gtt ggg gtg gcg gcg att ccg gtg cag gcg tct gtg gat cat ccg aag 

1171 

Val Gly Val Ala Ala lie Pro Val Gin Ala Phe Val Asp His Pro Lys 
345 350 355 

aag tgg teg teg aag gtt cgt ttt gcg ttt tgc aaa aaa gaa gag acg 
1219 

Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys Lys Lys Glu Glu Thr 
360 365 370 

etc cgc gaa get gcg gag cgt etc aag ggg att aag aaa eta 
1261 

Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly lie Lys Lys Leu 
375 380 385 

tagtttgaae aggttgttgg ggg 
1284 



<210> 472 
<211> 387 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 472 

Met Ser Asn Asp Phe Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr 
15 10 15 

lie Phe Ala Thr Met Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn 
20 25 30 

Leu Gly Gin Gly Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu 
35 40 45 

lie Ala Ser Glu Gin lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly 
50 55 60 

Arg Gly Asp Ala Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu 
65 70 75 80 

Arg Phe Asp Leu Glu Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val 
85 90 95 

Gly Ala Thr Glu Ala lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro 
100 105 110 

Gly Asp Glu Val lie Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala 
115 120 125 

Ala lie Ala Leu Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu 
130 135 140 

Val Glu Asn Ser Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val 

145 150 155 160 

Thr Lys Lys Thr Arg Met lie lie Val Asn Ser Pro His Asn Pro Thr 
165 170 175 

Gly Ser Val Phe Ser Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala 
180 185 190 
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Arg Ala Tyr Asp Leu Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu 
195 200 205 

Val Phe Asp Asp Gin Lys His Val Ser Val Ala Lys Leu Pro Gly Met 
210 ' 215 220 

Tro Asp Arg Thr Val Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val 
225 230 235 240 

Thr Gly Trp Lys Thr Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu 
245 250 255 

Ala Val Leu Lys Ala Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro 
260 265 270 

Phe Gin Pro Ala Val Ala His Ala He Glu His Glu Gin Lys Trp Val 
275 280 285 

Ser Lys Met Ser Lys Gly Leu Glu Leu Lys Arg Asp lie Leu Arg Thr 
290 295 300 

Ala Leu Asp Lys Ala Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr 
305 310 315 320 

Phe He Val Ala Asp He Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe 
325 330 335 

Glu Leu He Glu Lys Val Gly Val Ala Ala He Pro Val Gin Ala Phe 
340 345 350 

Val Asp His Pro Lys Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys 
355 360 365 

Lys Lys Glu Glu Thr Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly He 
370 375 380 

Lys Lys Leu 
385 



<21D> 473 
<211> 607 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . - (607) 

<223> FRXA00116 

<400> 473 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atgagtaatg acttcgtcgt 60 

ttctaggctt agaccctttg gtgaaacgat ttttgcaacc atg acc cag cga get 115 

Met Thr Gin Arg Ala 
1 5 

gtc gag gcg ggt gca ate aat ett ggt cag gge ttt cct gat gag gat 163 

Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly Phe Pro Asp Glu Asp 
10 15 20 
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ggt cct cgt egg atg tta gag ate gcg teg gag cag att etc ggg gga 211 

Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin lie Leu Gly Gly 

25 30 35 

aat aat cag tat teg gcg ggg cgt ggg gat get teg ctg agg gea get 259 

Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser Leu Arg Ala Ala 
40 45 50 

gtg get cgt gat cat ttg gag agg ttt gat ctg gag tac aac cct gat 307 

Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu Tyr Asn Pro Asp 
55 60 65 

teg gag gtg ttg ate acg gtg ggg gee act gag geg att acg gcg act 355 

Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu Ala lie Thr Ala Thr 
70 75 80 85 

gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate gtt ttg gaa ceg 403 

Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val lie Val Leu Glu Pro 

90 95 100 

tat tac gat gcg tat gcg gcg get att gcg ttg gcg ggg gcg acg egg 451 

Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu Ala Gly Ala Thr Arg 

105 110 115 

gtg gcg gtt cec ttg cag gag gtg gag aac teg tgg gat gtg gat gtc 499 

Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp Asp Val Asp Val 
120 125 130 

gat aag ttg eat gcg gcg gtg act aag aag acg egg atg att ate gtt 547 

Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg Met lie lie Val 
135 140 145 

aat teg ceg cat aat ceg acg ggt teg gtg ttt tet aag aag gcg ttg 595 

Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser Lys Lys Ala Leu 
150 155 160 165 

aag cag ttg gcg 607 
Lys Gin Leu Ala 



<210> 474 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Met Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly 
15 10 15 

Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu 
20 25 30 

Gin lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala 
35 40 45 

Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu 
50 55 60 

Glu Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu 
65 70 75 80 
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Ala lie Thr Ala Thr Val Leu Gly 
85 

He Val Leu Glu Pro Tyr Tyr Asp 
100 

Ala Gly Ala Thr Arg Val Ala Val 
115 120 

Trp Asp Val Asp Val Asp Lys Leu 
130 135 

Arg Met He He Val Asn Ser Pro 
145 150 

Ser Lys Lys Ala Leu Lys Gin Leu 
165 



Leu Val Glu Pro Gly Asp Glu Val 
90 95 

Ala Tyr Ala Ala Ala He Ala Leu 
105 110 

Pro Leu Gin Glu Val Glu Asn Ser 
125 

His Ala Ala Val Thr Lys Lys Thr 
140 

His Asn Pro Thr Gly Ser Val Phe 
155 160 

Ala 



<210> 475 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXS00391 

<400> 475 

atcttgtaga tcccaccgca attctgggag atctcgagga cgcaatctct ggaagaaaac 60 

tttcctcccc atccctgtac aagataaaac ccgtgcacag ttg ctg cgc gat tct 115 

Leu Leu Arg Asp Ser 

1 5 

caa cga gtt ggc etc gcc ate gat cct teg ate get ttg gtg atg gee 163 

Gin Arg Val Gly Leu Ala He Asp Pro Ser He Ala Leu Val Met Ala 

10 15 20 

aet tct ggt tet aca ggt acc ccg aag ggc get cag etc act ccg ttg 211 
Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala Gin Leu Thr Pro Leu 
25 30 35 

aat ttg gtg agt tec gcc gat get aeg eat cag ttt tta ggt ggc gaa 259 
Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin Phe Leu Gly Gly Glu 
40 45 50 

ggc cag tgg ttg ctt gcc atg cca gea cae eac att gca ggc atg cag 307 
Gly Gin Trp Leu Leu Ala Met Pro Ala His His He Ala Gly Met Gin 
55 60 65 

gtg ctt ctt cga age etc att get gga gtt gag cca eta get att gat 355 
Val Leu Leu Arg Ser Leu He Ala Gly Val Glu Pro Leu Ala He Asp 
70 75 80 85 

etc age aca ggt ttt cae att gae get tte gca ggc gcc gcg gca gaa 403 
Leu Ser Thr Gly Phe His He Asp Ala Phe Ala Gly Ala Ala Ala Glu 
90 95 100 
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ctg aaa aat acc ggc gac cgc gtc tat aca tec ttg act cca atg cag 451 
Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser Leu Thr Pro Met Gin 
105 110 115 

tta ctt aaa gca atg gac tec ttg caa ggc att gaa gcc ctg aaa ctt 499 
Leu Leu Lys Ala Met Asp Ser Leu Gin Gly lie Glu Ala Leu Lys Leu 
120 125 130 

ttt gat gtc att ctt gtt ggc ggt get gca ttg tct aag cag gcc cga 547 
Phe Asp Val He Leu Val Gly Gly Ala Ala Leu Ser Lys Gin Ala Arg 
135 140 145 

att tct gcg gag cag eta gac ate aac att gtc acc ace tac ggc tec 595 
He Ser Ala Glu Gin Leu Asp He Asn He Val Thr Thr Tyr Gly Ser 
150 155 160 165 

tea gag act tea ggt ggc tge gtt tat gat ggc aag eee att cee ggc 643 
Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly Lys Pro He Pro Gly 
170 175 180 

gcg aaa gtc cgt att teg gat gag cgc att gag ttg ggt ggc ccg atg 691 
Ala Lys Val Arg He Ser Asp Glu Arg He Glu Leu Gly Gly Pro Met 
185 190 195 

att gcg cag ggc tae aga aat gca eet gaa cat ccg gat ttc gee aae 739 
He Ala Gin Gly Tyr Arg Asn Ala Pro Glu His Pro Asp Phe Ala Asn 
200 205 210 

gag ggt tgg ttt ace ace tct gat tea ggt gaa etc eae gac ggg att 787 
Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu Leu His Asp Gly He 
215 220 225 

etc acc gtg act ggt cgc gtg gat acc cgt cat tgattecggt ggattgaagt 840 
Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
230 235 240 

tge 843 



<210> 476 
<211> 240 
<212> PRT 

<400> 476 

Leu Leu Arg Asp Ser Gin Arg Val Gly Leu Ala He Asp Pro Ser He 
15 10 15 

Ala Leu Val Met Ala Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala 
20 25 30 

Gin Leu Thr Pro Leu Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin 
35 40 45 

Phe Leu Gly Gly Glu Gly Gin Trp Leu Leu Ala Met Pro Ala His His 
50 55 60 

He Ala Gly Met Gin Val Leu Leu Arg Ser Leu He Ala Gly Val Glu 
65 70 75 80 

Pro Leu Ala He Asp Leu Ser Thr Gly Phe His He Asp Ala Phe Ala 
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85 



90 



95 



Gly Ala Ala Ala Glu Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser 
100 105 110 

Leu Thr Pro Met Gin Leu Leu Lys Ala Met Asp Ser Leu Gin Gly He 
115 120 125 

Glu Ala Leu Lys Leu Phe Asp Val He Leu Val Gly Gly Ala Ala Leu 
130 135 140 

Ser Lys Gin Ala Arg He Ser Ala Glu Gin Leu Asp He Asn He Val 
145 150 155 160 

Thr Thr Tyr Gly Ser Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly 
165 170 175 

Lys Pro He Pro Gly Ala Lys Val Arg He Ser Asp Glu Arg He Glu 
180 185 190 

Leu Gly Gly Pro Met He Ala Gin Gly Tyr Arg Asn Ala Pro Glu His 
195 200 205 

Pro Asp Phe Ala Asn Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu 
210 215 220 

Leu His Asp Gly He Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
225 230 235 240 



<210> 477 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXS00393 

<400> 477 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 



ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp He Gin Gly Ala Arg 
10 15 20 



163 



ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gcc ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val He Ala Gly Ser Gly 
25 30 35 

gtc gcc get tzt cat gat ggt ttt gtg tgg tgg aag gcc ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 
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ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gee aat gat 307 
Leu Val Val Ala Trp Ala Leu lie lie Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 355 
Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 403 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gee ggc acc gcg ctg age 451 
Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala Gly Thr Ala Leu Ser 
105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly lie Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 
Leu Gly Glu lie Ala Val Phe lie Phe Phe Gly Leu Val Ala Val Met 
150 155 160 165 

gga acg cag ttc acc caa acc ggt tee gtc age tgg gcc ggt ttg gcc 643 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 
170 175 180 

gcc gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gcc aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 739 
Asn He Arg Asp He Pro Thr Asp Ser Lys Thr Gly Lys He Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 

Val Arrr Lrti Ac:n Ar-rr T.wc T.on Ph^ T.^m 1 ^ T.on 

215 220 225 

att tec aeg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gcc tgg 835 
He Ser Thr Pro Phe He Met Ser He Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gcc gca 883 
Pro Ala Leu He Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 

ggg ccg ate cgc aac aac gcc acc ggc aag gat etc ate ccc gtc ate 931 
Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Val He 
265 270 275 

ggc tea aca ggg cgc gcc atg gcg ttg tgg gcc gtg etc acg ggc ctg 979 
Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala Val Leu Thr Gly Leu 
280 285 290 
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gca tta gcg ttt age taaaacgctt ttcgacgctc ccc 

1017 

Ala Leu Ala Phe Ser 
295 



<210> 478 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 478 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
15 10 15 

He Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

He Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu He He Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe He Ser Phe Gly He Ala Gly Val Ala 
100 105 110 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu He Leu He Gly 
115 120 125 

He Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu He Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 

180 185 190 

Val Asn Leu Ala Asn Asn He Arg Asp He Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys He Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu He Ser Thr Pro Phe He Met Ser He Cys Leu 
225 230 235 240 

Ala Phe Val Ala Trp Pro Ala Leu He Ala He He Val Phe Pro Leu 
245 250 255 

Ala Leu Lys Ala Ala Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp 
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260 265 270 

Leu lie Pro Val lie Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala 
275 280 285 

Val Leu Thr Gly Leu Ala Leu Ala Phe Ser 
290 295 



<210> 479 

<211> 1005 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . , (982) 
<223> F?OCA00393 

<400> 479 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 

ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp lie Gin Gly Ala Arg 
10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gcc ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val lie Ala Gly Ser Gly 
25 30 35 

gtc gcc get ttt cat gat ggt ttt gtg tgg tgg aag gcc ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gcc aat gat 307 
Leu Val Val Ala Trp Ala Leu lie lie Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct aat qqc att cat aac ace aat aaa nar ear ar-r ncir rrt rtn ^SS 
Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 403 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gcc ggc acc gcg ctg age 451 
Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala Gly Thr Ala Leu Ser 
105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly lie Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 
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etc ggc gag att get gtg ttc ate tte ttc ggc etc gtc gcg gte atg 595 
Leu Gly Glu He Ala Val Phe He Phe Phe Gly Leu Val Ala Val Met 
150 155 160 165 

gga aeg cag ttc acc caa acc ggt tec gtc age tgg gcc ggt ttg gcc 643 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 
170 175 180 

gcc gca get ggc gtg ggg teg atg tct get ggc gtg aac ttg gcc aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cge gat att cca acc gat age aag acc gga aaa att acc etc 739 
Asn He Arg Asp lie Pro Thr Asp Ser Lys Thr Gly Lys He Thr Leu 
200 205 210 

gcg gte cge etg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg eeg ttc ate atg tee ate tgc ctg gcg ttt gtc gcc tgg 835 
He Ser Thr Pro Phe He Met Ser He Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt tte eeg etg gca ctg aaa gcc gca 883 
Pro Ala Leu He Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 

ggg eeg ate cge aac aac gcc ace ggc aag gat etc ate eeg tea teg 931 
Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Ser Ser 
265 270 275 

get caa cag ggc gcg cca tgg cgt tgt ggg eeg tgc tea egg gcc tgg 979 
Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro Cys Ser Arg Ala Trp 
280 285 290 

cat tagcgtttag ctaaaaegct ttt 

1005 

His 



<210> 480 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 480 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
15 10 15 

He Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

He Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu He He Gly Val 
50 55 60 
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Asn Tyr Ala Asn Asp Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe He Ser Phe Gly He Ala Gly Val Ala 
100 105 110 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu He Leu He Gly 
115 120 125 

He Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu He Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 

165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn He Arg Asp He Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys He Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu He Ser Thr Pro Phe He Met Ser He Cys Leu 
225 230 235 240 

Ala Phe Val Ala Trp Pro Ala Leu He Ala He He Val Phe Pro Leu 
245 250 255 

Ala Leu Lys Ala Ala Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp 
260 265 270 

Leu He Pro Ser Ser Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro 
275 280 285 



290 



<210> 481 

<211> 987 
<212> DNA 

<213> Corynebacterium glutamicxiin 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXS00446 

<400> 481 

tgctacgaag ttatccagta atgaagttag tctttcccct ctcccggcag cagttgatgc 60 

ggtgacggag gctacttggg gggctaatcg gtacccggat atg ggt gcg gtt gag 115 

Met Gly Ala Val Glu 
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etc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 
Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 
10 15 20 



163 



acg gta ggt tgc ggc teg tet gcg ctg tgt eaa cag etg gtt cag gea 211 
Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 
25 30 35 

acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 259 
Thr Cys Ala Gin Gly Asp Glu Val He Phe Pro Trp Arg Ser Phe Glu 
40 45 50 

get tat cca att ttc gcg cag gtc gcg ggc gee act cet gtt gee att 307 
Ala Tyr Pro He Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala He 
55 60 65 

ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gee gcg 355 
Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 
70 75 80 85 



ate act gat aag ace cgc etc att ttc ate tgc aac ccc aac aat cet 
He Thr Asp Lys Thr Arg Leu He Phe He Cys Asn Pro Asn Asn Pro 
90 95 100 

teg ggc ace aec ate ace cag gcg cag ttt gat aat ttc atg gaa aag 
Ser Gly Thr Thr He Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 
105 110 115 

gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 
Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 
120 125 130 

aac cgc gcg gac gac ace cca gtt gee act gag gaa ate cac cgc eac 
Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He His Arg His 
135 140 145 

gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 
Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 
150 155 160 165 

ggc ttg cgt gtt ggt tac gee ttc gga aac gca gag ate ate gca gcg 
Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He He Ala Ala 
170 175 180 



gag gaa ace gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 
Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 
215 220 225 



403 



451 



499 



547 



595 



643 



atg aat aag gtg get att cet tec gcg gtg aat tea gca get cag gcg 691 

Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 

185 190 195 

gca gcg ctt gcg agt ttg aat tet gee gat gag ttg atg gaa egg gtg 739 

Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 
200 205 210 



787 



gcg ccg acg cag gee aat ttc gtc tgg ctg ccg ggc gag ggc gee get 835 
Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 
230 235 240 245 
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gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att cgc gcg ttc 
Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie Arg Ala Phe 
250 255 260 



883 



ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa act gac aag 
Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 
265 270 275 



931 



ctg ctg cgc gcg tgg gag gcc ate aat get ggg tagtetttgg cgttttgcgg 984 
Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
280 285 



tgc 



987 



<210> 482 
<211> 288 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 482 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 
20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala 
50 55 60 

Thr Pro Val Ala lie Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys 
85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp 
100 105 110 



Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu 
130 135 140 

Glu lie His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys 
145 150 155 160 

Ala Tyr Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala 
165 170 175 

Glu lie lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn 
180 185 190 

Ser Ala Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu 
195 200 205 
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Leu Met Glu Arg Val Glu Glu Thr 
210 215 

Ser Ala Leu Gly Ala Ala Pro Thr 
225 230 

Gly Glu Gly Ala Ala Glu Leu Ala 

245 

Val lie Arg Ala Phe Pro Glu Gly 
260 

Glu Glu Thr Asp Lys Leu Leu Arg 
275 280 



Val Glu Lys Arg Asp Ala Val Val 
220 

Gin Ala Asn Phe Val Trp Leu Pro 
235 240 

Ala Lys Leu Ala Glu His Gly He 
250 255 

Ala Arg He Ser Val Thr Asn Ala 
265 270 

Ala Trp Glu Ala He Asn Ala Gly 
285 



<210> 483 
<211> 545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . - (522) 
<223> FRXA00446 

<400> 483 

atg gaa aag gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat 
Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

ttt gag ttc aac cgc gcg gac gac acc cca gtt gcc act gag gaa ate 
Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 
20 25 30 

cac cgc cac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 
His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gcc ttc gga aac gca gag ate 
Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 

ate gca gcg atg aat aag gtg get att cet ttc gcg gtg aat tea gca 
He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 



48 



96 



144 



192 



240 



get cag gcg gca gcg ctt gcg agt ttg aat tet gcc gat gag ttg atg 288 
Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

gaa egg gtg gag gaa ace gtc gaa aag cgt gat get gtg gtg tea gcg 336 
Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 

ctt ggt get gcg ceg acg cag gee aat ttc gtc tgg ctg ceg ggc gag 384 
Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 
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ggc gcc get gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att 432 
Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie 
130 135 140 

cgc gcg ttc ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa 480 
Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

act gac aag ctg ctg cgc gcg tgg gag gcc ate aat get ggg 522 
Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
165 170 

tagtctttgg cgttttgcgg tgc 545 



<210> 484 
<211> 174 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 484 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie 
20 25 30 

His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie 
50 55 60 

lie Ala Ala Met Asn Lys Val Ala lie Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 



Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie 
130 135 140 

Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
165 170 



<210> 485 

<211> 1230 
<212> DNA 

<213> Corynebaeterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (1207) 
<223> RXS00618 

<400> 485 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagacaggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 

Met Gin Met Leu Asp 
1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 
10 15 20 

get ggc cag ccg tea act ggt gcg cea gaa gea gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val He Glu Glu Ala 
25 30 35 

gag ate get ctt cgc teg ggt cet ttg gga tac ace gag gtg att ggt 259 
Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val He Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gee gat tgg cac tct get act tat 307 
Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 355 
Asp Val Asp Thr Asn Pro Asp Asn Val He Val Thr Thr Gly Ser Ser 
70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gcc acc ttg gat cac ggg gat tat 403 
Gly Gly Phe Val Ala Ser Phe He Ala Thr Leu Asp His Gly Asp Tyr 
90 95 100 

gtg gea atg cet acc ccg ggg tac ccg gca tat cgc aat att ctg gaa 451 
Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr Arg Asn He Leu Glu 
105 110 115 

tct ttg ggg gcg aag gtt ctg aac ctg cgc tgt act gca gag act cgt 499 
Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys Thr Ala Glu Thr Arg 
120 125 130 

ttc cag cea acc get eaa atg ttg gag gaa ctg cca cac aag ccg aag 547 
Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu Pro His Lys Pro Lys 
135 140 145 

get gtt att gtc ace age cca gga aac cca aeg ggc acc ate att gat 595 
Ala Val He Val Thr Ser Pro Gly Asn Pro Thr Gly Thr He He Asp 
150 155 160 165 

ccg gaa gag eta gag cgc ate gee aag tgg tgc gat gac aat gat get 643 
Pro Glu Glu Leu Glu Arg He Ala Lys Trp Cys Asp Asp Asn Asp Ala 
170 175 180 

gtt ctt ate tct gat gag gac tac cac ggc atg age ttt ggt cgt ccg 691 
Val Leu He Ser Asp Glu Asp Tyr His Gly Met Ser Phe Gly Arg Pro 
185 190 195 

ctg gea act gcg eat cag ttt tec aag aac gcc ate gtg gtg ggt acc 739 
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Leu Ala Thr Ala His Gin ?he Ser Lys Asn Ala lie Val Val Gly Thr 
200 205 210 

ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate ate 787 
Leu Ser Lys Tyr ?he Ser Met Thr Gly Trp Arg Val Gly Trp lie lie 
215 220 225 

gtt cea gat gag ctg gtc aca ecg att gaa aac etg cag get tct ett 835 
Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser Leu 
230 235 240 245 

tee ttg tgt get cct gcc ate ggg cag get gcg gga cgc gca gcc ttc 883 
Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala Phe 
250 255 260 

act ttg gag get ggg gcc gaa ett gat gee cac gtt gaa gcg tat cgc 931 
Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr Arg 
265 270 275 

gag gee egg gag gtg ttc gte gat aag etc cct gaa ate ggg ett ggc 979 
Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu lie Gly Leu Gly 
280 285 290 

act ttc gcc gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt tct 

1027 

Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val Ser 
295 300 305 

gca tac acc gat gat tea gag gaa tgg gca ttg egt ttg etc gat gaa 
1075 

Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp Glu 
310 315 320 325 

gcg ggc gtg gcc gte gcg ccg ggt gtt gat ttt gat cct gag gaa ggc 
1123 

Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu Gly 
330 335 340 

cac aag tgg att egt ttg age etg tgc gcg tea aag gaa gac acc att 
1171 

His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr lie 
345 350 355 

gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagcgae 
1217 

Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys Lys 
360 365 

taggttagtt teg 
1230 



<210> 486 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 486 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 
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Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val He Glu Glu Ala Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val He Gly Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val He Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe He Ala Thr Leu 
85 90 95 

Asp His Gly Asp Tyr Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr 
100 105 110 

Arg Asn He Leu Glu Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys 
115 120 125 

Thr Ala Glu Thr Arg Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu 
130 135 140 

Pro His Lys Pro Lys Ala Val He Val Thr Ser Pro Gly Asn Pro Thr 
145 150 155 160 

Gly Thr He He Asp Pro Glu Glu Leu Glu Arg He Ala Lys Trp Cys 
165 170 175 

Asp Asp Asn Asp Ala Val Leu He Ser Asp Glu Asp Tyr His Gly Met 
180 185 190 

Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala 
195 200 205 

He Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg 
210 215 220 

Val Gly Trp He He Val Pro Asp Glu Leu Val Thr Pro He Glu Asn 
225 230 235 240 

Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala He Gly Gin Ala Ala 
245 250 255 

Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His 
260 265 270 

Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro 
275 280 285 

Glu He Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu 
290 295 300 

Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu 
305 310 315 320 

Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe 
325 330 335 

Asp Pro Glu Glu Gly His Lys Trp He Arg Leu Ser Leu Cys Ala Ser 



7()3 



wo 01/00843 



PCT/lBOO/00923 



340 



345 



350 



Lys Glu Asp Thr lie Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys 
355 360 365 



Lys 



<210> 487 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> FRXA00618 

<400> 487 

cccaacgggc accatcattg atccggaaga gctagagcgc atcgccaagt ggtgcgatga 60 

caatgatgct gttcttatct ctgatgagga ctaccacggc atg age ttt ggt cgt 115 

Met Ser Phe Gly Arg 
1 5 

ccg ctg gca act gcg cat cag ttt tec aag aac gcc ate gtg gtg ggt 163 
Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala lie Val Val Gly 
10 15 20 

acc ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate 211 
Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp lie 
25 30 35 

ate gtt cea gat gag ctg gtc aea ccg att gaa aac ctg cag get tct 259 
lie Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser 
40 45 50 

ett tec ttg tgt get ect gee ate ggg cag get gcg gga cgc gca gee 307 
Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala 
55 60 65 

Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr 
70 75 80 85 

cgc gag gee egg gag gtg ttc gtc gat aag etc ect gaa ate ggg ett 403 
Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu lie Gly Leu 
90 95 100 

cgc act ttc gcc gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt 451 
Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val 
105 110 115 

tct gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat 499 
Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp 
120 125 130 

gaa gcg ggc gtg gcc gtc gcg ccg ggt gtt gat ttt gat cet gag gaa 547 
Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu 
135 140 145 
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ggc cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc 595 
Gly His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr 
150 155 160 165 

att gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagcgac 644 
He Glu Gly Val Arg Lys He Gly Glu Phe He Lys Lys 
170 175 

taggttagtt teg 



<210> 488 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 488 

Met Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn 
15 10 15 

Ala He Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp 
20 25 30 

Arg Val Gly Trp He He Val Pro Asp Glu Leu Val Thr Pro He Glu 
35 40 45 

Asn Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala He Gly Gin Ala 
50 55 60 

Ala Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala 
65 70 75 80 

His Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu 
85 90 95 

Pro Glu He Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr 
100 105 110 

Leu Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala 
115 120 125 

Leu Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp 
130 135 140 

Phe Asp Pro Glu Glu Gly His Lys Trp He Arg Leu Ser Leu Cys Ala 
145 150 155 160 

Ser Lys Glu Asp Thr He Glu Gly Val Arg Lys He Gly Glu Phe He 
165 170 175 

Lys Lys 



<210> 489 
<211> 385 

<212> DNA 

<213> Corynebacteriura glutamicum 
<220> 
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<221> CDS 

<222> tlOl) . . (385) 

<223> FRXA00627 

<400> 489 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag acg ttg gac 115 

Met Gin Met Leu Asp 
1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 
10 15 20 

get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val lie Glu Glu Ala 
25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 259 
Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val lie Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gcc gat tgg cac tct get act tat 307 
Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 355 
Asp Val Asp Thr Asn Pro Asp Asn Val lie Val Thr Thr Gly Ser Ser 
70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gcc ace 385 
Gly Gly Phe Val Ala Ser Phe He Ala Thr 
90 95 



<210> 490 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 490 

Mf,r r,1n MPt Lf^u Asn Ara Val Hi<. Arn A^-n Arrr Arrr Hln T.yc; A.gn 



10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val He Glu Glu Ala Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val He Gly Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val He Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe He Ala Thr 
85 90 95 
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<210> 491 

<211> 1221 
<212> DNA 

<213> Corynebac cerium glutamicum 

<220> 

<221> CDS 

<222> {101} . . (1198) 
<223> RXS01105 

<400> 491 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 

gcttcgaaaa cctccccacc accgacgagg cctaagaaaa atg acc aaa att act 115 

Met Thr Lys lie Thr 
1 5 

ttg age gat ttg cca ttg cgt gaa gaa ccg cgc ggt gag cac get tac 163 
Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 
10 15 20 

ggc gca ccc eag etc aac gtt gat att cgc etc aac aec aac gaa aac 211 
Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 
25 30 35 

cct tac cca ccg tea gag gea ttg gte get gae ttg gtt gee acc gtg 259 
Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 

gat aag ate gcc acc gag ctg aac cgc tac cca gag cgc gat get gtg 307 
Asp Lys He Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val 
55 60 65 

gaa ctg cgt gat gag ttg get gcg tac ate acc aag caa acc ggc gtg 355 
Glu Leu Arg Asp Glu Leu Ala Ala Tyr He Thr Lys Gin Thr Gly Val 
70 75 80 85 

get gtc acc agg gat aac ctg tgg get gcc aat ggt tec aat gaa att 403 
Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu He 
90 95 100 

ctg eag eag ctg ctg eag get ttt ggt gga cct gga cgc ace gcg ttg 451 
Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 
105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 
Gly Phe Gin Pro Ser Tyr Ser Met His Pro He Leu Ala Lys Gly Thr 
120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 
His Thr Glu Phe He Ala Val Ser Arg Gly Ala Asp Phe Arg He Asp 
135 140 145 

atg gat gtg gcg ctg gaa gaa att cgt gea aag cag cct gae att gtt 595 
Met Asp Val Ala Leu Glu Glu He Arg Ala Lys Gin Pro Asp He Val 
150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gae 643 
Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 
170 175 180 
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gat gtt gag cgc ate ate aac gtt gee cea gge ate gtg ate gtg gat 691 
Asp Val Glu Arg lie lie Asn Val Ala Pro Gly lie Val lie Val Asp 
185 190 195 

gaa get tat gcg gaa ttc tec cca tea cet tea gca acc aet ett etg 739 
Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 
200 205 210 

gag aag tac cca acc aag ctg gtg gtg tec cgc acc atg agt aag get 787 
Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 
215 220 225 

ttt gat tte gea ggt gga egc ete gge tac tte gtg gee aac cca gcg 835 
Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 
230 235 240 245 

ttt ate gae gee gtg atg eta gte cgc ett ccg tat eat ett tea gcg 883 
Phe lie Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 
250 255 260 

ctg age caa gca gee gca ate gta gcg ctg cgt cac tec get gae aeg 931 
Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg His Ser Ala Asp Thr 
265 270 275 

ctg gga ace gte gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 979 
Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 
280 285 290 

cgc ttg gag gaa etg gge tac get gtg gtt cca agt gag tee aac ttt 
1027 

Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 
295 300 305 

gtg tte ttt gga gat ttc tee gat cag cac gcg gea tgg eag gea ttt 
1075 

Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 
310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 
1123 

Leu Asp Arg Gly Val Leu lie Arg Asp Val Gly lie Ala Gly His Leu 
330 335 340 

cgc act acc att ggt gtg cet gag gaa aat gat gcg ttt ttg gae gca 
1171 

Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 
345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttea 
1218 

Ala Ala Glu lie lie Lys Leu Asn Leu 
360 365 

tga 
1221 



<210> 492 

<211> 366 

<212> PRT 

<213> Corynebac terium glutamicum 
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<400> 492 

Met Thr Lys lie Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu 
20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 

Leu Val Ala Thr Val Asp Lys He Ala Thr Glu Leu Asn Arg Tyr Pro 
50 55 60 

Glu Arg Asp Ala Val Glu Leu Arg Asp Glu Leu Ala Ala Tyr He Thr 
65 70 75 80 

Lys Gin Thr Gly Val Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn 
85 90 95 

Gly Ser Asn Glu He Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro 
100 105 110 

Gly Arg Thr Ala Leu Gly Phe Gin Pro Ser Tyr Ser Met His Pro He 
115 120 125 

Leu Ala Lys Gly Thr His Thr Glu Phe He Ala Val Ser Arg Gly Ala 
130 135 140 

Asp Phe Arg He Asp Met Asp Val Ala Leu Glu Glu He Arg Ala Lys 
145 150 155 160 

Gin Pro Asp He Val Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp 
165 170 175 

Val Thr Ser Leu Asp Asp Val Glu Arg He He Asn Val Ala Pro Gly 
180 185 190 

He Val He Val Asp Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser 
195 200 205 

Ala Thr Thr Leu Leu Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg 
210 215 220 

Thr Met Ser Lys Ala Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe 
225 230 235 240 

Val Ala Asn Pro Ala Phe He Asp Ala Val Met Leu Val Arg Leu Pro 
245 250 255 

Tyr His Leu Ser Ala Leu Ser Gin Ala Ala Ala He Val Ala Leu Arg 
260 265 270 

His Ser Ala Asp Thr Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg 
275 280 285 

Val Arg Val Ala Ala Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro 
290 295 300 

Ser Glu Ser Asn Phe Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala 
305 310 315 320 
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Ala Trp Gin Ala Phe Leu Asp Arg Gly Val Leu lie Arg Asp Val Gly 
325 330 335 

lie Ala Gly His Leu Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp 
340 345 350 

Ala Phe Leu Asp Ala Ala Ala Glu lie lie Lys Leu Asn Leu 
355 360 365 



<210> 493 
<211> 1752 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> 
<223> 



(101) . . (1729) 
RXS02315 



<400> 493 

cgtttggaaa cgcttgctgc cagcaaagat aggcgtgatt ggtggtttga gcgcgtgcgt 60 



gaatcgtatc cgtacctgga gacgatctag actgttgtgc atg tec age acg cca 

Met Ser Ser Thr Pro 
1 5 



115 



get caa gat ctt gcc cgc gee gtt att gat tec etc gea cca eac gtc 
Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser Leu Ala Pro His Val 
10 15 20 



163 



act gac gtg gtg tta tgc cca gga tec agg aac tea ceg ttg teg ctt 
Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn Ser Pro Leu Ser Leu 
25 30 35 



211 



gag ttg etg gcg egg cag gat ctg cgt gtc cat gtg cgt ate gac gag 
Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His Val Arg lie Asp Glu 
40 45 50 



259 



cgc age gcc tea ttt ttg gcg ctg tec eta gcg cgt acc cag gcc egg 
Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala Arg Thr Gin Ala Arg 
55 60 65 



307 



ceg gtg get gtg gtg atg acc tec ggc acg get gta get aac tgc ctg 
Pro Val Ala Val Val Met Thr Ser Gly Thr Ala Val Ala Asn Cys Leu 
70 75 80 85 



355 



cet get gtt get gaa get gcg cat gee cat ate ceg ttg att gtg etc 
Pro Ala Val Ala Glu Al?^ Ala His Ala His lie Pro Leu lie Val Leu 
90 95 100 



403 



tct get gac cgt cct gea cat ttg gtg gga acg ggg gcg age caa acg 
Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr Gly Ala Ser Gin Thr 
105 110 115 



451 



att aac cag acc ggt att ttt ggt gat ctt gea ceg acg gtc ggt ate 
lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala Pro Thr Val Gly lie 
120 125 130 



499 



act gag ctg gat cag gta gcg cag att get gaa age ctt get cag ggg 



547 
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Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu Ser Leu Ala Gin Gly 
135 140 145 

get tec cag act ccg cgt cat ttc aat ctt gca ctt gat gtt cct ttg 595 
Ala Ser Gin He Pro Arg Kis Phe Asn Leu Ala Leu Asp Val Pro Leu 
150 155 160 165 

gtt get cct gaa ctg cca gag ctt cat ggt gag gca gtt gga gca tea 643 
Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu Ala Val Gly Ala Ser 
170 175 180 

tgg aeg eat cgc tgg ate aac eac ggt gag gtg acc gtg gac ctg ggg 691 
Trp Thr His Arg Trp He Asn His Gly Glu Val Thr Val Asp Leu Gly 
185 190 195 

gag cac acc etc gtg att gee ggt gat gaa gca tgg gaa gtg gaa ggg 
Glu His Thr Leu Val He Ala Gly Asp Glu Ala Trp Glu Val Glu Gly 
200 205 210 

ctg gaa gat gtg ecc ace ate get gaa cct act gca cca aag cct tat 
Leu Glu Asp Val Pro Thr He Ala Glu Pro Thr Ala Pro Lys Pro Tyr 
215 220 225 

aat ccg gtg cac cca ctg get get gaa ate ttg ctg aag gag cag gtc 835 
Asn Pro Val His Pro Leu Ala Ala Glu He Leu Leu Lys Glu Gin Val 
230 235 240 245 



tec gcg gaa ggc tat gtg gta aac acc agg cct gat cat gtg ate gtg 
Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro Asp His Val He Val 
250 255 260 



739 



787 



883 



gtg gga cac ecc aeg ctg eac cgc gga gtg ttg aag ttg atg tea gat 931 
Val Gly His Pro Thr Leu His Arg Gly Val Leu Lys Leu Met Ser Asp 
265 270 275 

cct ggc att aaa tta act gtg ctt tea cgc ace gat ate ate act gat 979 
Pro Gly He Lys Leu Thr Val Leu Ser Arg Thr Asp He He Thr Asp 
280 285 290 

ecc ggc cgc cat gee gat cag gtg ggc age aca gtg aaa gtc acc ggc 
1027 

Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr Val Lys Val Thr Gly 
295 300 305 

acc cag gaa aag cag tgg eta aag ate tgt teg gca gca tea gaa ctt 
1075 

Thr Gin Glu Lys Gin Trp Leu Lys He Cys Ser Ala Ala Ser Glu Leu 
310 315 320 325 

gcg gcc gat ggt gtg cgt gac gtc ctg gac aac caa gaa ttc ggt ttc 
1123 

Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn Gin Glu Phe Gly Phe 
330 335 340 

acc ggc etc cat gtt gcc gca gcc gtg gcg gat acc tta ggc acc ggc 
1171 

Thr Gly Leu His Val Ala Ala Ala Val Ala Asp Thr Leu Gly Thr Gly 

345 350 355 

gat act etc ttt get gca gca tec aac tea ate cgt gac etc tec ctg 
1219 
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Asp Thr Leu ?he Ala Ala Ala Ser Asn Ser lie Arg Asp Leu Ser Leu 
360 365 370 

gtg ggt atg cct ttt gat ggc gtg gat acc ttc tec cca cga ggt gtc 
1267 

Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe Ser Pro Arg Gly Val 
375 380 385 

gca ggc att gat ggt tct gtt get caa gca ate ggc act tea ctt get 
1315 

Ala Gly lie Asp Gly Ser Val Ala Gin Ala lie Gly Thr Ser Leu Ala 

390 395 400 405 

gtg eag tec cgc cae ecc gat gaa ate cgc geg cca egc act gtg gcc 
1363 

Val Gin Ser Arg His Pro Asp Glu lie Arg Ala Pro Arg Thr Val Ala 
410 415 420 

ctt ctg ggc gat ctg teg ttc ctt eac gat att ggc gga ctg etc ate 
1411 

Leu Leu Gly Asp Leu Ser Phe Leu His Asp lie Gly Gly Leu Leu lie 

425 430 435 

ggc cct gat gaa cca cgc cca gaa aac etc ace ate gtg gtc tec aac 
1459 

Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr lie Val Val Ser Asn 

440 445 450 

gae aac ggt ggc gga ate ttc gaa etc eta gaa ace ggc gca gat ggt 
1507 

Asp Asn Gly Gly Gly lie Phe Glu Leu Leu Glu Thr Gly Ala Asp Gly 

455 460 465 

etc cgc ecc aac ttc gag cgt get ttc ggt ace cca cae gae geg tec 
1555 

Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr Pro His Asp Ala Ser 

470 475 480 485 

ate geg gat etc tgc gca ggc tac ggc att gaa cae caa gtg gta gae 
1603 

lie Ala Asp Leu Cys Ala Gly Tyr Gly lie Glu His Gin Val Val Asp 

490 495 500 

aac etc caa gae etc ate ate geg eta gtt gat acc acc gaa gta tec 
1651 

Asn Leu Gin Asp Leu lie lie Ala Leu Val Asp Thr Thr Glu Val Ser 
505 510 515 

gga ttc ace att att gaa get teg acc gtc cga gat acc cgc cgt gca 
1699 

Gly Phe Thr lie lie Glu Ala Ser Thr Val Arg Asp Thr Arg Arg Ala 

520 525 530 

caa cag caa get etc atg gae acg gtg cae taaatggagt ggtaccaagt 
1749 

Gin Gin Gin Ala Leu Met Asp Thr Val His 
535 540 

geg 
1752 
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<210> 494 
<211> 543 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 494 

Met Ser Ser Thr Pro Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser 
15 10 15 

Leu Ala Pro His Val Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn 
20 25 30 

Ser Pro Leu Ser Leu Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His 
35 40 45 

Val Arg He Asp Glu Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala 
50 55 60 

Arg Thr Gin Ala Arg Pro Val Ala Val Val Met Thr Ser Gly Thr Ala 
65 70 75 80 

Val Ala Asn Cys Leu Pro Ala Val Ala Glu Ala Ala His Ala His He 
85 90 95 

Pro Leu He Val Leu Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr 
100 105 110 

Gly Ala Ser Gin Thr He Asn Gin Thr Gly He Phe Gly Asp Leu Ala 
115 120 125 

Pro Thr Val Gly He Thr Glu Leu Asp Gin Val Ala Gin He Ala Glu 
130 135 140 

Ser Leu Ala Gin Gly Ala Ser Gin He Pro Arg His Phe Asn Leu Ala 
145 150 155 160 

Leu Asp Val Pro Leu Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu 
165 170 175 

Ala Val Gly Ala Ser Trp Thr His Arg Trp He Asn His Gly Glu Val 
180 185 190 

Thr Val Asp Leu Gly Glu His Thr Leu Val He Ala Gly Asp Glu Ala 
195 200 205 

Trp Glu Val Glu Gly Leu Glu Asp Val Pro Thr He Ala Glu Pro Thr 
210 215 220 

Ala Pro Lys Pro Tyr Asn Pro Val His Pro Leu Ala Ala Glu He Leu 
225 230 235 240 

Leu Lys Glu Gin Val Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro 
245 250 255 

Asp His Val He Val Val Gly His Pro Thr Leu His Arg Gly Val Leu 
260 265 270 

Lys Leu Met Ser Asp Pro Gly He Lys Leu Thr Val Leu Ser Arg Thr 
275 280 285 
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Asp lie lie Thr Asp Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr 
290 295 300 

Val Lys Val Thr Gly Thr Gin Glu Lys Gin Trp Leu Lys lie Cys Ser 
305 310 315 320 

Ala Ala Ser Glu Leu Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn 
325 330 335 

Gin Glu Phe Gly Phe Thr Gly Leu His Val Ala Ala Ala Val Ala Asp 
340 345 350 

Thr Leu Gly Thr Gly Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser lie 
355 360 365 

Arg Asp Leu Ser Leu Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe 
370 375 380 

Ser Pro Arg Gly Val Ala Gly lie Asp Gly Ser Val Ala Gin Ala lie 
385 390 395 400 

Gly Thr Ser Leu Ala Val Gin Ser Arg His Pro Asp Glu lie Arg Ala 
405 410 415 

Pro Arg Thr Val Ala Leu Leu Gly Asp Leu Ser Phe Leu His Asp lie 
420 425 430 

Gly Gly Leu Leu lie Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr 
435 440 445 

lie Val Val Ser Asn Asp Asn Gly Gly Gly lie Phe Glu Leu Leu Glu 
450 455 460 

Thr Gly Ala Asp Gly Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr 
465 470 475 480 

Pro His Asp Ala Ser lie Ala Asp Leu Cys Ala Gly Tyr Gly lie Glu 
485 490 495 

His Gin Val Val Asp Asn Leu Gin Asp Leu lie lie Ala Leu Val Asp 
500 505 510 

Thr Thr Glu Val Ser Glv Phe Thr lie lie Glu Ala .S^r Th-r Val Ar-rr 



515 520 525 

Asp Thr Arg Arg Ala Gin Gin Gin Ala Leu Met Asp Thr Val His 
530 535 540 



<210> 495 
<211> 1434 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) , . (1411) 
<223> RXS02550 

<400> 495 

garcttaggc agccgiggga ttacaccctt ttagagctag aacagtaaaa attcacccaa 60 
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tagctttcaa ctacgcacac aaagtggcaa cattgagcgg gtg act aca gac aag 115 

Val Thr Thr Asp Lys 
1 5 

cgc aaa acc tct aag acc acc gac acc gcc aac aag get gtg ggc gcg 163 
Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn Lys Ala Val Gly Ala 
10 15 20 

gat cag gca gcg cgt ccc act egg cga aca act cgc cgc ate tte gat 211 
Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr Arg Arg lie Phe Asp 
25 30 35 

cag teg gag aag atg aag gac gtg ctg tac gag ate cgt ggc ccg gtg 259 
Gin Ser Glu Lys Ket Lys Asp Val Leu Tyr Glu lie Arg Gly Pro Val 
40 45 50 



gee gcg gag gcg gaa cgc atg gag ett gat ggg cat aac ate tta aag 
Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly His Asn lie Leu Lys 
55 60 65 



307 



etc aac acg gga aat cea gcc gtg ttc gga tte gat gcc ccc gac gtg 355 

Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe Asp Ala Pro Asp Val 

70 75 80 85 

att atg cgt gac atg ate gee aac ett cea act tec caa ggg tat tec 403 

lie Met Arg Asp Met lie Ala Asn Leu Pro Thr Ser Gin Gly Tyr Ser 
90 95 100 

ace tee aaa ggc att att ccg gee egg cga gca gtg gtc acc cgc tac 451 

Thr Ser Lys Gly He He Pro Ala Arg Arg Ala Val Val Thr Arg Tyr 
105 110 115 

gaa gtt gtg ccc gga ttc ccc cac ttc gat gtt gat gat gtg ttc tta 499 

Glu Val Val Pro Gly Phe Pro His Phe Asp Val Asp Asp Val Phe Leu 
120 125 130 

ggc aac ggt gtc tea gaa eta ate ace atg acc ace caa gca etc etc 547 

Gly Asn Gly Val Ser Glu Leu He Thr Met Thr Thr Gin Ala Leu Leu 
135 140 145 

aac gac ggc gat gaa gtt ett ate ccc gca ccg gac tac cea ctg tgg 595 

Asn Asp Gly Asp Glu Val Leu He Pro Ala Pro Asp Tyr Pro Leu Trp 

150 155 160 165 

act gee gca acc tec ctg get ggt ggt aag ect gtg cac tac etc tgt 643 

Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro Val His Tyr Leu Cys 
170 175 180 

gat gag gaa gat gac tgg aac cea tec ate gaa gac ate aag tee aaa 691 

Asp Glu Glu Asp Asp Trp Asn Pro Ser He Glu Asp He Lys Ser Lys 
185 190 195 

ate tea gag aaa ace aaa get att gtg gtg ate aac ccc aac aac ccc 739 

He Ser Glu Lys Thr Lys Ala He Val Val He Asn Pro Asn Asn Pro 
200 205 210 

acg gga get gtc tac ccg cgc egg gtg ttg gaa caa ate gtc gag att 787 

Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu Gin He Val Glu He 
215 220 225 
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gca cgc gag cat gac ctg ctg att ttg gcc gat gaa ate tac gac cgc 835 
Ala Arg Glu His Asp Leu Leu lie Leu Ala Asp Glu lie Tyr Asp Arg 
230 235 240 245 

att etc tac gat gat gee gag cac ate age ctg gca ace ctt gca cca 883 
lie Leu Tyr Asp Asp Ala Glu His lie Ser Leu Ala Thr Leu Ala Pro 
250 255 260 

gat etc ctt tgc ate aca tac aac ggt eta tec aag gca tac cgc gte 931 
Asp Leu Leu Cys lie Thr Tyr Asn Gly Leu Ser Lys Ala Tyr Arg Val 
265 270 275 

gca gga tac ega get ggc tgg atg gta ttg act gga cca aag caa tac 979 
Ala Gly Tyr Arg Ala Gly Trp Ket Val Leu Thr Gly Pro Lys Gin Tyr 
280 285 290 

gca cgt gga ttt att gag ggc etc gaa etc etc gca ggc act ega etc 
1027 

Ala Arg Gly Phe lie Glu Gly Leu Glu Leu Leu Ala Gly Thr Arg Leu 

295 300 305 

tgc cca aat gte cca get cag cac get att cag gta get ctg ggt gga 
1075 

Cys Pro Asn Val Pro Ala Gin His Ala lie Gin Val Ala Leu Gly Gly 

310 315 320 325 

cgc cag tec ate tac gac etc act ggc gaa cac ggc ega etc ctg gaa 
1123 

Arg Gin Ser lie Tyr Asp Leu Thr Gly Glu His Gly Arg Leu Leu Glu 
330 . 335 340 

cag cgc aac atg gca tgg acg aaa etc aac gaa ate cca ggt gte age 
1171 

Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu lie Pro Gly Val Ser 
345 350 355 

tgt gtg aaa cca atg gga get eta tac gcg tte ecc aag etc gac ecc 
1219 

Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe Pro Lys Leu Asp Pro 

360 365 370 

aac gtg tac gaa ate cac gac gac aec caa etc atg ctg gat ctt etc 

JJ^ ^ 

Asn Val Tyr Glu lie His Asp Asp Thr Gin Leu Met Leu Asp Leu Leu 
375 380 385 

cgt gee gag aaa ate etc atg gtt cag ggc act ggc tte aac tgg cca 

1315 

Arg Ala Glu Lys lie Leu Met Val Gin Gly Thr Gly Phe Asn Trp Pro 

390 395 400 405 

cat cac gat cac tte ega gtg gte aec ctg cca tgg gca tec cag ttg 

1363 

His His Asp His Phe Arg Val Val Thr Leu Pro Trp Ala Ser Gin Leu 

410 415 420 

gaa aac gca att gag cgc ctg ggt aac tte ctg tec act tac aag cag 
1411 

Glu Asn Ala lie Glu Arg Leu Gly Asn Phe Leu Ser Thr Tyr Lys Gin 
425 430 435 
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tagtagttgt taggattcac cac 
1434 



<210> 496 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 496 

Val Thr Thr Asp Lys Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn 
15 10 15 

Lys Ala Val Gly Ala Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr 
20 25 30 

Arg Arg He Phe Asp Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu 
35 40 45 

He Arg Gly Pro Val Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly 
50 55 60 

His Asn He Leu Lys Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe 
65 70 75 80 

Asp Ala Pro Asp Val He Met Arg Asp Met He Ala Asn Leu Pro Thr 
85 90 95 

Ser Gin Gly Tyr Ser Thr Ser Lys Gly He He Pro Ala Arg Arg Ala 

100 105 110 

Val Val Thr Arg Tyr Glu Val Val Pro Gly Phe Pro His Phe Asp Val 
115 120 125 

Asp Asp Val Phe Leu Gly Asn Gly Val Ser Glu Leu He Thr Met Thr 
130 135 140 

Thr Gin Ala Leu Leu Asn Asp Gly Asp Glu Val Leu He Pro Ala Pro 
145 150 155 160 

Asp Tyr Pro Leu Trp Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro 
165 170 175 

Val His Tyr Leu Cys Asp Glu Glu Asp Asp Trp Asn Pro Ser He Glu 
180 185 190 

Asp He Lys Ser Lys He Ser Glu Lys Thr Lys Ala He Val Val He 
195 200 205 

Asn Pro Asn Asn Pro Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu 
210 215 220 

Gin He Val Glu He Ala Arg Glu His Asp Leu Leu He Leu Ala Asp 
225 230 235 240 

Glu He Tyr Asp Arg He Leu Tyr Asp Asp Ala Glu His He Ser Leu 
245 250 255 

Ala Thr Leu Ala Pro Asp Leu Leu Cys He Thr Tyr Asn Gly Leu Ser 
260 265 270 
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Lys Ala Tyr Arg 
275 

Gly Pro Lys Gin 
290 

Ala Gly Thr Arg 
305 

Val Ala Leu Gly 



Gly Arg Leu Leu 
340 

lie Pro Gly Val 
355 

Pro Lys Leu Asp 
370 

Met Leu Asp Leu 
385 

Gly Phe Asn Trp 



Trp Ala Ser Gin 
420 



Val Ala Gly Tyr 
280 

Tyr Ala Arg Gly 

295 

Leu Cys Pro Asn 
310 

Gly Arg Gin Ser 
325 

Glu Gin Arg Asn 



Ser Cys Val Lys 
360 

Pro Asn Val Tyr 
375 

Leu Arg Ala Glu 
390 

Pro His His Asp 
405 

Leu Glu Asn Ala 



Arg Ala Gly Trp 



Phe He Glu Gly 
300 

Val Pro Ala Gin 
315 

He Tyr Asp Leu 
330 

Met Ala Trp Thr 
345 

Pro Met Gly Ala 



Glu He His Asp 
380 

Lys He Leu Met 
395 

His Phe Arg Val 
410 

He Glu Arg Leu 
425 



Met Val Leu Thr 
285 

Leu Glu Leu Leu 



His Ala He Gin 
320 

Thr Gly Glu His 
335 

Lys Leu Asn Glu 
350 

Leu Tyr Ala Phe 
365 

Asp Thr Gin Leu 



Val Gin Gly Thr 
400 

Val Thr Leu Pro 
415 

Gly Asn Phe Leu 
430 



Ser Thr Tyr Lys Gin 
435 



<210> 497 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . , (1057) 

<223> RXS02319 



<400> 497 

atgtgggtga gataaccgac cgtgatgtcg ccctagcaaa agtcatcgac gcccacgcca 60 

agaccttggc catttcggca gaggcttaag gttaaagatt atg age aac tac age 115 

Met Ser Asn Tyr Ser 
1 5 

aee gac aac eet ttt gat ccc acc caa tgg gcc acc gtt cca ggt ttt 163 
Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala Thr Val Pro Gly Phe 
10 15 20 

gaa gaa ttc acc gac ate acc tac cac cgc cac gtg ggc acc acc cgc 211 
Glu Glu Phe Thr Asp He Thr Tyr His Arg His Val Gly Thr Thr Arg 
25 30 35 

gcc gat ggc ate gtg cgc ate gcc ttc gac cgc ccc gaa gtt cgc aat 259 
Ala Asp Gly He Val Arg He Aia Phe Asp Arg Pro Glu Val Arg Asn 
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40 45 50 

get etc cgc ccc cac acc gtc gac gag ctt tac caa gcc etc gac cac 
Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr Gin Ala Leu Asp His 
55 60 65 



get gaa ggc gga ego etc cac att ttg gaa gtc caa cgc etc ate cgc 
Val Glu Gly Gly Arg Leu His He Leu Glu Val Gin Arg Leu He Arg 
135 140 145 



gcc cgc gaa ate ttc tte etc gga cgc ace tac gac gcc gaa cgc atg 
Ala Arg Glu He Phe Phe Leu Gly Arg Thr Tyr Asp Ala Glu Arg Met 
215 220 225 



aaa gaa gcc ate caa gca gcc cgc gaa ate aac acc aaa tec ccc acc 
Lys Glu Ala He Gin Ala Ala Arg Glu He Asn Thr Lys Ser Pro Thr 
250 255 260 
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gcg cgc egg acc cca gat gtt gga acc ate ctg etc acc ggc aac ggc 355 
Ala Arg Arg Thr Pro Asp Val Gly Thr He Leu Leu Thr Gly Asn Gly 
70 75 80 85 

ccc age gaa aaa gac ggt ggc tgg gcg ttc tgc tec ggc ggc gac caa 403 
Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys Ser Gly Gly Asp Gin 
90 95 100 

cgc ate cgc ggg cgc tec ggc tac caa tac gee ace gaa cac gcg cgc 
Arg He Arg Gly Arg Ser Gly Tyr Gin Tyr Ala Thr Glu His Ala Arg 
105 110 115 

gac gat gcc acc get gat gtc ttc acg gta gat att gee cgc ace aaa 499 
Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp He Ala Arg Thr Lys 
120 125 130 



451 



547 



acc atg cct aaa gtt gtc ate gca gta gtc aac ggc tgg gca gcc ggc 595 

Thr Met Pro Lys Val Val He Ala Val Val Asn Gly Trp Ala Ala Gly 

150 155 160 165 

ggt ggg cac tec etc cat gtc gtt tgc gac etc acc ate get tec cgc 643 

Gly Gly His Ser Leu His Val Val Cys Asp Leu Thr He Ala Ser Arg 
170 175 180 

caa gaa gca cgc ttc aag caa acc gac get gac gtg gga tec ttc gac 691 

Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp Val Gly Ser Phe Asp 
185 190 195 

get ggc tac ggc tec gcc tac eta gcg aaa atg gtc gga cag aaa aac 73 9 

Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met Val Gly Gin Lys Asn 
200 205 210 



787 



caa caa atg ggc gca gtc aac ate gtg gcc gac cac ggc gac eta gaa 835 
Gin Gin Met Gly Ala Val Asn He Val Ala Asp His Gly Asp Leu Glu 
230 235 240 245 



883 



ggg caa cgc atg ctg aaa ttc gcc ttc aat etc acc gac gat ggc etc 931 
Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu Thr Asp Asp Gly Leu 
265 270 275 

atg gga caa caa gtc ttc gcc ggc gaa gcc ace cgc ctg gcc tac atg 979 
Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr Arg Leu Ala Tyr Met 
280 285 290 
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acg gat gaa gcc gta gag ggt aag gaa gca ttc eta gaa aag cgc gaa 
1027 

Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe Leu Glu Lys Arg Glu 
295 300 305 

ccc aac tgg aat gaa ttc cct tac tac tac tagtgagttc atggggtcct 

1077 

Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
310 315 

aaa 
1080 



<210> 498 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 498 

Met Ser Asn Tyr Ser Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala 
15 10 15 

Thr Val Pro Gly Phe Glu Glu Phe Thr Asp lie Thr Tyr His Arg His 
20 25 30 

Val Gly Thr Thr Arg Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg 
35 40 45 

Pro Glu Val Arg Asn Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr 
50 55 60 

Gin Ala Leu Asp His Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu 
65 70 75 80 

Leu Thr Gly Asn Gly Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys 
85 90 95 

Ser Gly Gly Asp Gin Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala 
100 105 110 

Thr Glu Hie; Al;^ Ar-rr AQr> A^r. Tbr- ZVl^ a<:n 1 Ph^ Thir V^ 1 a<.n 



115 120 125 

lie Ala Arg Thr Lys Val Glu Gly Gly Arg Leu His lie Leu Glu Val 
130 135 140 

Gin Arg Leu He Arg Thr Met Pro Lys Val Val He Ala Val Val Asn 
145 150 155 160 

Gly Trp Ala Ala Gly Gly Gly His Ser Leu His Val Val Cys Asp Leu 
165 170 175 

Thr He Ala Ser Arg Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp 
180 185 190 

Val Gly Ser Phe Asp Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met 
195 200 205 

Val Gly Gin Lys Asn Ala Arg Glu He Phe Phe Leu Gly Arg Thr Tyr 
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210 



215 



220 



Asp Ala Glu Arg Met Gin Gin Met Gly Ma Val Asn He Val Ala Asp 
225 230 235 240 

His Gly Asp Leu Glu Lys Glu Ala He Gin Ala Ala Arg Glu He Asn 
245 250 255 

Thr Lys Ser Pro Thr Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu 
260 265 270 

Thr Asp Asp Gly Leu Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr 
275 280 285 

Arg Leu Ala Tyr Met Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe 
290 295 300 



Leu Glu Lys Arg Glu Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
305 310 315 



<210> 499 
<211> 384 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (361) 

<223> RXS02908 

<400> 499 

gccaacgagg gttggtttac cacctctgat tcaggtgaac tccacgacgg gattctcacc 60 

gtgactggtc gcgtggatac ccgtcattga ttccggtgga ttg aag ttg cac cca 115 

Leu Lys Leu His Pro 
1 5 

gag gta ctg gaa cgt gcc ate gca gat att aaa ggt gtc acc gcg gcg 

Glu Val Leu Glu Arg Ala He Ala Asp He Lys Gly Val Thr Ala Ala 
10 15 20 

tgt gtt gtg ggt att ccc gat ccc cga tta ggc caa gca att gtg gcc 
Cys Val Val Gly He Pro Asp Pro Arg Leu Gly Gin Ala He Val Ala 
25 30 35 

gcg tac tec gga teg ate agt ccg tct gaa gtt att gaa ggc etc gac 
Ala Tyr Ser Gly Ser He Ser Pro Ser Glu Val He Glu Gly Leu Asp 
40 45 50 



ttg ccc age att ggt cct gga aaa get gat cga cgt get ate gcg aag 
Leu Pro Ser He Gly Pro Gly Lys Ala Asp Arg Arg Ala He Ala Lys 
70 75 80 85 

ctg ttt tagtcttcat tcttgctggc tgc 
Leu Phe 



163 



211 



259 



gat eta cct cgt tgg cag ctt ccc aaa egg ctg aag cat ctg gaa tct 307 
Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu Lys His Leu Glu Ser 
55 60 65 



355 



384 
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<210> 500 
<211> 87 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 500 

Leu Lys Leu His Pro Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys 
15 10 15 

Gly Val Thr Ala Ala Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly 
20 25 30 

Gin Ala lie Val Ala Ala Tyr Ser Gly Ser lie Ser Pro Ser Glu Val 
35 40 45 

lie Glu Gly Leu Asp Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu 
50 55 60 

Lys His Leu Glu Ser Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg 
65 70 75 80 

Arg Ala lie Ala Lys Leu Phe 
85 



<210> 501 

<211> 775 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXS03003 

<400> 501 

tcgatgatct gggctcccca ggtggtgcgg ctaagcttgg accacaagat tttgatcacc 60 

caatgatcgc tgcgctgccg cctcaggcat aatctaacgc atg acc tct cgc acc 115 

Met Thr Ser Arg Thr 
^ 



ccg ctt gtt tct gtt ctt cct gat ttt ccg tgg gat teg etc get tec 163 
Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp Asp Ser Leu Ala Ser 
10 15 20 

gca aaa gcc aaa get gcg tct eac ccg gat ggg ate gtg aat ctt tct 211 
Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly lie Val Asn Leu Ser 
25 30 35 

gtt gge act ccg gtt gat ccg gtc gcg ccc age att cag ate gcg ttg 259 
Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser lie Gin lie Ala Leu 
40 45 50 

gca gaa gca gcg ggg ttt teg ggt tac cct caa acc ate gge acc ccg 307 
Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin Thr He Gly Thr Pro 
55 60 65 

gaa etc cgc gca gee ate agg gge gcg ctt gag egg cgc tac aac atg 355 
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Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu Arg Arg Tyr Asn Met 
70 75 80 85 

aca aag ctt gtc gac gcc tec etc etc ccc gtc gtg ggt ace aag gag 403 
Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val Val Gly Thr Lys Glu 
90 95 100 

gca att gcc ctt ett eca ttc gcg ttg ggt att tec ggc acc gtt gtc 451 
Ala He Ala Leu Leu Pro Phe Ala Leu Gly He Ser Gly Thr Val Val 
105 110 115 

ate cca gag att gcg tac cca acc tac gaa gtc get gtc gtg gcc gca 499 
He Pro Glu He Ala Tyr Pro Thr Tyr Glu Val Ala Val Val Ala Ala 
120 125 130 



gga tgc acc gtg ttg cgt tct gat teg ctg ttt aag etc ggc ccg cag 
Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe Lys Leu Gly Pro Gin 
135 140 145 



aac aac gtg ate etc gca get gat gaa tgc tac ttg ggt ctt ggc tgg 
Asn Asn Val He Leu Ala Ala Asp Glu Cys Tyr Leu Gly Leu Gly Trp 
185 190 195 



547 



ate ccg teg atg atg ttt ate aac tea eca tec aac cee aca ggc aag 595 
He Pro Ser Met Met Phe He Asn Ser Pro Ser Asn Pro Thr Gly Lys 
150 155 160 165 

gtt ctg ggc ate cca eac ttg cgc aag gtt gtg aag tgg gcg cag gaa 643 
Val Leu Gly He Pro Kis Leu Arg Lys Val Val Lys Trp Ala Gin Glu 
170 175 180 



691 



gac gat gaa aac cca ccg ate tea att ttg gat eca cgt gtc tgc gat 739 
Asp Asp Glu Asn Pro Pro He Ser He Leu Asp Pro Arg Val Cys Asp 
200 205 210 

ggc gac cac acc aac ttg ate gee att eac teg ctg 775 
Gly Asp His Thr Asn Leu He Ala He His Ser Leu 
215 220 225 



<210> 502 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 502 

Met Thr Ser Arg Thr Pro Leu Val : 
1 5 

Asp Ser Leu Ala Ser Ala Lys Ala : 
20 

He Val Asn Leu Ser Val Gly Thr 
35 40 



Ser Val Leu Pro Asp Phe Pro Trp 
10 15 

Lys Ala Ala Ser His Pro Asp Gly 
25 30 

Pro Val Asp Pro Val Ala Pro Ser 
45 



He Gin He Ala Leu Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin 
50 55 60 

Thr He Gly Thr Pro Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu 
65 70 75 80 
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Arg Arg T^t Asn Met Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val 
85 90 95 

Val Gly Thr Lys Glu Ala lie Ala Leu Leu Pro Phe Ala Leu Gly lie 

100 105 110 

Ser Gly Thr Val Val lie Pro Glu lie Ala Tyr Pro Thr Tyr Glu Val 
115 120 125 

Ala Val Val Ala Ala Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe 
130 135 140 

Lys Leu Gly Pro Gin lie Pro Ser Met Met Phe lie Asn Ser Pro Ser 
145 150 155 160 

Asn Pro Thr Gly Lys Val Leu Gly lie Pro His Leu Arg Lys Val Val 
165 170 175 

Lys Trp Ala Gin Glu Asn Asn Val lie Leu Ala Ala Asp Glu Cys Tyr 
180 185 190 

Leu Gly Leu Gly Trp Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp 
195 200 205 

Pro Arg Val Cys Asp Gly Asp His Thr Asn Leu lie Ala lie His Ser 
210 215 220 

Leu 
225 



<210> 503 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXS03026 

<400> 503 

cgaactagcc ccccaacaac aattagaaat ggaacctaaa atg cct gga aaa att 115 

Met Pro Gly Lys lie 
1 5 

etc ctt etc aac ggc cca aac ctg aac atg ctg ggc aaa cgc gag cct 163 

Leu Leu Leu Asn Gly Pro Asn Leu Asn Met Leu Gly Lys Arg Glu Pro 
10 15 20 



gac att tac gga cac gac acc ttg gaa gac gtc gtc gcg ctg gca acc 
Asp He Tyr Gly His Asp Thr Leu Glu Asp Val Val Ala Leu Ala Thr 
25 30 35 



211 



get gag get gcg aaa cac ggc ctt gag gtt gag gcg ctg cag age aat 259 

Ala Glu Ala Ala Lys His Gly Leu Glu Val Glu Ala Leu Gin Ser Asn 

40 45 50 

cac caa cgt gag eta ate gat gcg ctg cac aac get cgc ggg acc cac 307 
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His Gin Gly Glu Leu He Asp Ala Leu His Asn Ala Arg Gly Thr His 
55 60 65 

ate ggt tgc gtg att aac ccc ggc ggc ctg act aca ctt egg tgg cgc 355 

He Gly Cys Val He Asn Pro Gly Gly Leu Thr Thr Leu Arg Trp Arg 
70 75 80 85 



ttt tgg atg etg tgaaggegtc tgagcttcct acc 
Phe Trp Met Leu 



390 



<210> 504 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 504 
Met Pro Gly Lys 
1 

Gly Lys Arg Glu 
20 

Val Ala Leu Ala 
35 



He Leu Leu Leu 
5 

Pro Asp He Tyr 

Thr Ala Glu Ala 
40 



Asn Gly Pro Asn 

10 

Gly His Asp Thr 
25 

Ala Lys His Gly 



Leu Asn Met Leu 
15 

Leu Glu Asp Val 
30 

Leu Glu Val Glu 
45 



Ala Leu Gin Ser Asn His Gin Gly Glu Leu He Asp Ala Leu His Asn 
50 55 60 

Ala Arg Gly Thr His He Gly Cys Val He Asn Pro Gly Gly Leu Thr 
65 70 75 80 



Thr Leu Arg Trp Arg Phe Trp Met Leu 
85 



<210> 505 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXS03074 



<400> 505 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aatteacatt 60 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 



cca gaa ttc att gee acc gca gac etc gta gae ate ate ggc gac aac 163 
Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp He He Gly Asp Asn 
10 15 20 



geg caa tea tgc gac act cag ttt caa aac ctt gga ggt gee aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 
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ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gcc etc 259 
Phe His Gly lie lie Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 307 
Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val lie 
55 60 65 

gat ggc gae gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 355 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp lie lie Ala 
70 75 80 85 

gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 403 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val lie Val Asn Gly Ala 
90 95 100 

att ega gae tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gee 451 
lie Arg Asp Ser Ala Val lie Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga acc aac ceg egg aaa tec act aaa act ggt tec ggc gaa ega 499 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser lie Gly Gly lie Asp Phe lie Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tet gae gga att ate gtc acc gag gcg eca att aag 595 
Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr Glu Ala Pro lie Lys 
150 155 160 165 

cag taatttgttt tgacgacgca gta 621 
Gin 



<210> 506 

<211> 166 

<212> PRT 

<213> Corynebaeterium glutamicum 



<400> 506 

Met Thr Gin Ser Ala Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp 
15 10 15 

lie lie Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly He He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 
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lie Val Asn Gly Ala lie Arg Asp 
100 

Phe Gly Cys Lys Ala Leu Gly Thr 
115 120 

Gly Ser Gly Glu Arg Asp Val Val 
130 135 

lie Pro Gly His Tyr Val Tyr Ala 
145 150 

Glu Ala Pro lie Lys Gin 
165 



Ser Ala Val lie Gly Thr Met Thr 
105 110 

Asn Pro Arg Lys Ser Thr Lys Thr 
125 

Val Ser He Gly Gly He Asp Phe 
140 

Asp Ser Asp Gly He He Val Thr 
155 160 



<210> 507 
<211> 3075 
<212> DNA 

<213> Corynebacteri'om glutamicum 



<220> 
<221> CDS 

<222> (101) . . (3052) 
<223> RXC01434 



<400> 507 

ggtttcctgc gcaccgtgat gattggtgcg gcgctgtcgc cggccatcgc ttcggcgttc 60 

aacactgcca acacgctgcc caacctgatc actggaaatc gtg ttg ggt gcg gtg 115 

Val Leu Gly Ala Val 
1 5 



ctg aca teg ctg gtt att ccg gtc ctt acc cgc gcg gaa aaa gaa gac 163 
Leu Thr Ser Leu Val He Pro Val Leu Thr Arg Ala Glu Lys Glu Asp 
10 15 20 



gcc gac ggc ggt tec ggg ttc ttc agg egg ctg etc acc ctg teg gtg 211 
Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu Leu Thr Leu Ser Val 
25 30 35 



acg ctg ctg ggt ggt gtc ace ate ctg teg att ate ggc gcg ccg ctg 259 
Thr Leu Leu Gly Gly Val Thr He Leu Ser He He Gly Ala Pro Leu 
40 45 50 



ctg aca egg atg atg ctg tec tct gag gga caa gtc aac gtg gtc atg 307 
Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin Val Asn Val Val Met 
55 60 65 

tee acg gee ttt gcg tat tgg ctg ctg cea cag att ttc ttc tac ggc 355 
Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin He Phe Phe Tyr Gly 
70 75 80 85 

ctg ttt gcc ctg ttc atg get gtg ttg aac acc cgt gaa gtg ttc aaa 403 
Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr Arg Glu Val Phe Lys 
90 95 100 



ecc ggc gcg tgg gea cet gtt gtc aac aat gtg ate acc ttg ace gtg 451 
Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val He Thr Leu Thr Val 
105 110 115 
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Gly atg gtg etg 

»r ™» PrI «: t.c c.e „ 

^^o s cr„' ^« «c 

s c'?; ... "» ^' 



Asp Ket egg 

170 ^ ^""^ Trp fat geg 

2 

'^^^ aiy .c. atg 

185 "^^^ Wet Ala He n ^ac gta „^ 

^he IS a,c acc act cge 

fr---^ettat '^%"^'""pSp 
S xie '4'. Sn^ tgg 

220 Met LeJ T'^ "^"^ cct 

^^■^ 99C ate «^ Gin Val 

Gly li^^ ^^^"^^ 9gc gtc acc t^ 

230 Gly Val '^^ ^tc acc 

,3^3^ Leu .eu a'S -g ega ct 

-ac geg „ 2lt A.'g l','^ 

'er Ara F?^ sac ^ 245 



S95 



643 



691 



739 



787 



tec r. ^-te Me^ d «^t, 

Ser ^^<= 9cg gea a ° ""^^ 

Arg Asn Ala S a^ gat , 245 

250 ""'^ Asp A%' S 9ta g^e tet 

Oly Ser r;3^ ^ce ttc ate 

265 "-^^ Thr phe ctg ate ecc at 

^■^^ Ala Leu Ti Qtcr 

^"^^ -c gee tt '° ''^ Va? 

Phe Thr a'L .te cet att ge 

280 Val Pro xie lla' ttt 

1027 gee aac 29o "^^^ ^yr 



835 



883 



931 



979 



"^■^y Gin 

295 



AsD ai dac ate ctt gat t„ 

=^ Asn Ala Ala Asn n 

300 x,eu Gly 

^-^^ -eg ctg att ^"^^^euser 

att cct tac 
Phe Thr r ^""^ cto 

''^ 3^^u xie Pro ryr r 

-^15 Ala Leu Val t« 

ttt tat gcg 320 His i,eu 

^ gag 325 

Ala Arg g. 

335 Phe He 

340 



ttc tet 
1075 
Phe Ser 
310 

Cgt gtg 
1123 
Arg Val 



-~t"00B43Aj 
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NVO<n/""«-*^ ctg ttg 9=^ ''^ 

gcc ate acc 3,, .eu 

, Thr Ala Thr 

Ma Giy ggt gcg 

,ec ccg .ag cgt .^g ^ ^ .sn 
val val l^eu ^eu 

Su%er Ser Ser au .rg , c.g - - 

^cc ggc 9=9 <3^^ ^ Leu ^rg 

: L - ne - 

..g g.t at. cgc to. ttg .c 

aac aaa etc g^c ctg ^ys T^^^ ,o5 

tsiS , Gly I^eu .eu Giy Met Arg 

Asn Leu Gly 3,5 

e tet gea .Xa .eu 

-;.a .euO.se.-- ... ctg aet eta 

gggtg.^^^^'' ^ val val oiy 

1^^^ TPulleGl"— 430 

g.c tac ttg ttg aac ^ val P.e 

agcteegtagg , eu Leu Ala Val 

.eg ccg .ag .to 
^ 440 , _at tct ggt ttg 

. ate gtg ttg tea cgt proGluVal 
ttc gtc aec ggc ate 9 ^eu Pr 

ate ttc g 5er Arg 456 



1 c« - " r. p« - - r.s 

=f« ,11a 4«0 



£\snLeuGlyOln- ,gc gaa gtc tcc 9- 

ace aag ate tet ttg gat g ser Glu 

cge eeg aat ace ^eu Asp Val Gly ^^^^ 5OO 

ne Arg 490 ttc gca gca 

„ ctg gtc g^Q """^ ^ Thr 
. ttc tec ace cag ctg ^^^^ Al 

cag gat ttc val Ala pro Ser 515 

165^ nv,» ser Thr Gin i^eu 

rrc gcc 99^ Leu 
atci ^ pro A.ry 

c« ' »» «1 

i'o'vai "° «^ 
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gtt ccc 
1747 
Val Pro 
535 

cac ggc 
1795 
His Gly 
550 

acc ggc 
1843 
Thr Gly 



ggc gcc 
Gly Ala 

ggc gtc 
Gly Val 



cca gtc ggc 

Pro Val Gly 
540 



gac ggt cgt 
Asp Gly Arg 



ttc cgt ctg 

Phe Arg Leu 
545 



etc gcc gat 
Leu Ala Asp 



caa ggc gcg cgt ttc tgg cag gcc cgc gag ate gcc 
Arg Phe Trp 



Gin Gly Ala 
555 



aag gaa gtc gcg ctg ate ttt gtg 
Lys Glu 



Val Ala Leu 
570 



He Phe Val 
575 



Gin Ala Arg 
560 

gat act tec 
Asp Thr Ser 



Glu He Ala 
565 

ggc aac gcc 

Gly Asn Ala 
580 



cca ttt 
1891 
Pro Phe 



gcg cca ctg tct teg 

Ala Pro Leu Ser Ser 
585 



gea gee gea 

Ala Ala Ala 
590 



gcg ggc ate gee tac gag 

Ala Gly He Ala Tyr Glu 
595 



gtg cag 
1939 
Val Gin 



cgc cgc 

Arg Arg 
600 



acc aag aag 
Thr Lys Lys 



ctg gcc age ttg ggc age ttg gcg gta 

Leu Ala Val 



Leu Ala Ser 
605 



Leu Gly Ser 
610 



gee ccc 
1987 

Ala Pro 
615 



aac ate 
Asn He 



cac tec gag 

His Ser Glu 
620 



gcg tac cgc 
Ala Tyr Arg 



aac ggt tgc 

Asn Gly Cys 
625 



etc att gtg 
Leu He Val 



gcc gat 
2035 
Ala Asp 
630 

gcc gat 
2083 
Ala Asp 



tgg gtg 
Trp Val 

ccc cgc 
Pro Arg 



cct ggc tec 

Pro Gly Ser 
635 



age ttg age 
Ser Leu Ser 



gcc gtc gcg gaa tec ggt 



Ala Val Ala 
640 



gcc gcc gcg ttc gcg etc gcg gaa eta 

Ala Glu Leu 



Ala Ala Ala 
650 



Phe Ala Leu 
655 



Glu Ser Gly 
645 

act gaa ace 

Thr Glu Thr 
660 



ate ggc 
2131 
He Gly 



gag gee 

Glu Ala 
665 



cac gag atg 
His Glu Met 



ggt ate ccg 

Gly He Pro 
670 



gee ggc ttg 
Ala Gly Leu 



gac aac aag 
Asp Asn Lys 



tgc cga_ 
Cys Arg 



He Arg 
680 



ace gac ggc eat gcc gtc etc gee ttg ccg 
He Asn Thr 



Asp Gly His 
685 



Ala Val Leu Ala Leu Pro 
690 



gcg att 
2227 
Ala He 
695 

teg gee 
2275 
Ser Ala 
710 



ttg ccc 
Leu Pro 

gee gag 
Ala Glu 



gat gcc tea 

Asp Ala Ser 
700 

atg ett ate 

Met Leu He 
715 



gag etc cgc gac gee aag tec ctg gee 

Glu Leu Arg Asp Ala Lys Ser Leu Ala 
705 

gac gcg ace etc get ccc age gac gtc 

Asp Ala Thr Leu Ala Pro Ser Asp Val 

720 725 



73(» 



0100843A2 I 



\VO"»/(mS43 aat ccc 

atg gtc act gaa gcc cag 999 eta gc 

2323 , Thr Glu Ala Gin Gly 

^^V3 Met 

fsn"^ L Se. .eu .la net ..a .ec - - - .SS 

•.•.V- 

^' , .=c .« 

tec 

^ aat ggt tec ggt gc= ciy wet 

gcg aca cgt gat Thr Val 

2467 _ Phe Gly Ser 

- — °" 'Tn. s« v.. - 

^90 ttc ggc age acc 

- - - 1 ... s« - S". 

Phe Leu Thr ser Phe 

oca gaa cct 

- ccg ttg gcc ^ct ^aa gcc acc acc 

SSro .eu Ala Se. val Glu Ala S 

^ ntc tac ctg ^gp 

2659 val Tyr beu AsP L 850 

val Gly pro pro V 

840 - aac aac 



2^07 ^ Thr ASP val Thr ASP V 

Ksp Gly Gly 860 tec 

„ac ggc etc eta gtt ga 

, acc tec acc ggc 99^= ,.eu Ser 

accgcatggacc ^sp Gly Leu Leu Val A P 

2755 ^. ^ Thr Gly Gly AsP 

Thr Ala Trp Thr 

8^0 3tc ttg acc acc ggc 

. cue etc gac egc gtc ^ ger 

acg ect gee cge Gly 

Ma Arg Leu ASP Arg Val 
Thr pro Ala A g 

a ate tac gca ttc a 
c aac gtg acc teg acc gtg aag 
gae age aac ^la 

- roi 

i^^y 905 
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wo 01/00843 PCT/IBO(»/00923 

tea cca cac tec etg teg caa ggc ate gag ate gge aec gtg gat tat 

2899 

Ser Pro His Ser Leu Ser Glu Gly lie Glu lie Gly Thr Val Asp Tyr 

920 925 930 

tee gge cgc agt etc age cac age ate egc gat tec tec aag ett ccg 

2947 

Ser Gly Arg Ser Leu Ser His Ser lie Arg Asp Ser Ser Lys Leu Pro 

935 940 945 

ggt cag gtg gaa tec gtg gtg att ctg gtc gat gag gtt cgt tec tea 
2995 

Gly Gin Val Glu Ser Val Val lie Leu Val Asp Glu Val Arg Ser Ser 

950 955 960 965 

caa aec tea gac acc aat cca cag atg cag ate get gaa gta caa etc 
3043 

Gin Thr Ser Asp Thr Asn Pro Gin Met Gin lie Ala Glu Val Gin Leu 
970 975 980 

gtt ggt tgg taaattaege gtttgtgatt gac 
3075 

Val Gly Trp 



<210> 508 
<211> 984 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 508 

Val Leu Gly Ala Val Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg 
15 10 15 

Ala Glu Lys Glu Asp Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu 
20 25 30 

Leu Thr Leu Ser Val Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie 
35 40 45 

lie Gly Ala Pro Leu Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin 
50 55 60 



PCT/IBiMI/(MI923 

WO 01/00843 

P,o Tyr Leu Ar. Arg Ma Gly He Asp Met Ar. Pro Leu Trp Gly He 



165 



ASP Ala Arg Leu Lys Gin Phe Gly Gly Met Ala Met Ala lie He Val 

180 

Tyr val Ala He Ser Gin Phe Gly Tyr He He Thr Thr Arg He Ala 

195 

ser lie Ala Asp Asp Ala Ala Pro Phe He Tyr Gin Gin His Trp Met 



210 



215 



.eu Leu cm val Pro Tyr Gly He He Gly Val Thr Leu Leu Thr Ala 
225 230 235 

Xle Met pro Arg Leu Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala 
245 

val val ser Asp Leu Gin Leu Gly Ser Lys Leu Thr Phe lie Ala Leu 

260 26b 

lie pro lie Val Val Phe Phe Thr Ala Phe Gly Val Pro He Ala Asn 

275 280 
Gly Leu Phe Ala Tyr Gly Gin Phe Asp Ala Asn Ala Ala Asn He Leu 



290 



295 



Gly Trp Thr Leu Ser Phe Ser Ala Phe Thr 



Leu He Pro Tyr Ala Leu 



305 



310 



315 



320 



. T A^rr u;.! Phe Tvr Ala Arg Glu Glu Val Trp Thr 
Val Leu Leu His Leu Arg Val Phe Tyr aia n y 

325 

P.O Thr Phe lie He Ala Gly He Thr Ala Thr Lys Val Val Leu Ser 
340 

.eu Leu Ala Pro Leu Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu 
355 

.eu Gly Ala Ala Asn Gly Phe Ser Phe lie Thr Gly Ala Val He Gly 

370 ^"^^ 
.la Tyr Leu Leu Arg Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu 
385 390 395 

M. .V, Thr S„ Leu Trp =lv S« «a V.l <=ly 

405 ^-^^ 

.la Ala Trp Ala Leu Gly Trp Leu He Gin Ala Val Val Gly Asp Phe 
420 

Leu Leu Gly Thr Leu Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val 

435 440 
Leu Gly val Phe Phe He Phe Val Thr Gly He Val Leu Ser Arg Ser 

450 

Gly Leu pro Glu Val Gin Asn Leu Gly Gin Ala Leu Thr Arg He Pro 



465 



470 
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Gly Leu Ser Arg Phe He Arg Pro Asn Thr Lys He Ser Leu Asp Val 
485 490 495 

Gly Glu Val Ser Glu Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser 
500 505 510 

Glu Phe Ala Ala Thr Pro Val Pro Pro Pro Met Ser Ala Gly He Val 
515 520 525 

Arg Gly Pro Arg Leu Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe 
530 535 540 

Arg Leu Leu Ala Asp His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin 
545 550 555 560 

Ala Arg Glu He Ala Thr Gly Lys Glu Val Ala Leu He Phe Val Asp 
565 570 575 

Thr Ser Gly Asn Ala Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala 
580 585 590 

Gly He Ala Tyr Glu Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu 
595 600 605 

Gly Ser Leu Ala Val Ala Pro Asn He His Ser Glu Ala Tyr Arg Asn 
610 615 620 

Gly Cys Leu He Val Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala 
625 630 635 640 

Val Ala Glu Ser Gly Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala 
645 650 655 

Glu Leu Thr Glu Thr He Gly Glu Ala His Glu Met Gly He Pro Ala 
660 665 670 

Gly Leu Asp Asn Lys Cys Arg He Arg He Asn Thr Asp Gly His Ala 
675 680 685 

Val Leu Ala Leu Pro Ala He Leu Pro Asp Ala Ser Glu Leu Arg Asp 
690 695 700 



Ala Lys Ser Leu Ala Ser Ala Ala Glu Met Leu He Asp Ala T. 




Ala Pro Ser Asp Val Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala 
725 730 735 

Thr Glu Asp Asn Pro Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr 
740 745 750 

Cys Gly Leu Phe Thr Glu Glu Pro Thr His Leu Val Val Lys Lys Glu 
755 760 765 

Lys Thr Pro Lys Pro Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr 
770 775 780 

Thr Val Lys Gly Met Ala Ala He Ala Ala Val Val He He Leu Val 
785 790 795 800 

Ser Leu Val Ala Ala Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser 



734 
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810 



815 



805 

Ser Pro Leu 

820 

.la Thr pro Glu Pro Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin 

835 

«. Thr T,p .sp A=p =ly Ma Gly Th. Asp Val Thr ..P v.l Thr 



S.r Thr ..n Glu =1„ S„ Pro Ma S« val CI. M. Thr Thr S„ 



850 



855 



.sp Gly Asn Thr Ser Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu 
865 ^'^^ 

.eu val ASP Leu Ser Thr Pro Ala Ar. Leu Asp Ar. Val He Leu Thr 



885 



7>^^ wai Thr Ser Thr Val Lys He Tyr 
Thr Gly Thr Gly Ser Asp Ser Asn Val Thr Ser 

900 

.la Phe Asn Asp Ala Ser Pro His Ser Leu Ser Glu Gly He Glu He 
915 

Oly Thr val Asp Tyr Ser Gly Ar. Ser Leu Ser His Ser He Ar. Asp 



930 



935 



ser ser Lys Leu Pro Gly Gin Val Glu Ser Val Val He Leu Val Asp 



945 



950 



Olu val Arg Ser Ser Gin Thr Ser Asp Thr Asn Pro Gin Met Gin lie 



965 970 



Ala Glu val Gin Leu Val Gly Trp 
980 



<210> 509 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (907) 
<223> RXC02080 



lllTJll aa.caagct. ctaat.cta. caagctt..t aat.gagtat ccc.ccaaaa 60 
:ct.t tgcttattat gcaggaattc ggaggcggac atg tea ate gag tgg U 



tttgtcc 



fi^ ?M I" ^r. z s iS ^hi z r. s i^i i s 

10 -^^ 

a,c .tc a.t .» ,tc ™a .c. ,,a aca «. tc, «t c« 

Gly Ser lie Asn Val He Val Gly Ala biy in 



163 



211 



25 ^0 
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att etc gtg ttc ctg ggc ctt cca ccg tcg act gcc acc ate gee aae 259 

lie Leu Val Phe Leu Gly Leu Pro Pro Leu Thr Ala Thr lie Ala Asn 

40 45 50 

acc ate ggc ate gtt cct gga agt att teg ggt gtg gtt get tat aga 307 

Thr lie Gly He Val Pro Gly Ser He Ser Gly Val Val Ala Tyr Arg 

55 60 65 

cgt gaa eta cae gee eat gta aaa acc ate aga ttt ctg ctg cca gca 355 

Arg Glu Leu His Ala His Val Lys Thr He Arg Phe Leu Leu Pro Ala 

70 75 80 85 

tea ate etc gga ggg ate acc ggc gee teg etc ttg ctg cat ttc tec 403 

Ser He Leu Gly Gly He Thr Gly Ala Ser Leu Leu Leu His Phe Ser 

90 95 100 

gca gat gtt ttt aca gca gta att ccc tgg ctg att gga ttc ggc acg 451 

Ala Asp Val Phe Thr Ala Val He Pro Trp Leu He Gly Phe Gly Thr 

105 110 115 

ctg ttg gtt ate gca ggt cca tea att aag aag cat gtt ggc get cat 499 

Leu Leu Val He Ala Gly Pro Ser He Lys Lys His Val Gly Ala His 

120 125 130 



act tea ggt ggc ate tet get ggg ttt agg caa ttg cct ttc ccg age 
Thr Ser Gly Gly He Ser Ala Gly Phe Arg Gin Leu Pro Phe Pro Ser 



135 140 145 



547 



cga acc acc ttc ate gtc tea gta tgt ggt gcc ctg ttg ctg ggc atg 595 

Arg Thr Thr Phe He Val Ser Val Cys Gly Ala Leu Leu Leu Gly Met 

150 155 160 165 

tat gga ggg tac ttc age gca get caa ggc att ctt etc ate gca ttg 643 

Tyr Gly Gly Tyr Phe Ser Ala Ala Gin Gly He Leu Leu He Ala Leu 
170 175 180 

ctt ggc ate aca tea acg ctg cag atg cag gaa etc aae gcc ate aaa 691 

Leu Gly He Thr Ser Thr Leu Gin Met Gin Glu Leu Asn Ala He Lys 
185 190 195 

aac etc aca gtg gcg gca gtt aat etc ate gca gcc agt gtt ttt ata 739 

Asn Leu Thr Val Ala Ala Val Asn Leu He Ala Ala Ser Val Phe He 

2Qn ^ns 

ate ^tc tec cct gag ttg ate tee tgg ccg acc gtt gcc tta ate gcg 787 

He Ser Pro Glu Leu He Ser Trp Pro Thr Val Ala Leu He Ala 

215 220 225 

ctt ggc tea get tta ggt gga tac ate ggc gga egg tac gcc cge cga 835 

Leu Gly Ser Ala Leu Gly Gly Tyr He Gly Gly Arg Tyr Ala Arg Arg 

230 235 240 245 

ctt cge ccc agt gtt ttt aga gca ttt gtg gtc ate gtc gga ate acc 883 

Leu Arg Pro Ser Val Phe Arg Ala Phe Val Val He Val Gly He Thr 
250 255 260 

acg gtc ate gtt atg acg ate ggt taatgcagca gactagtaac ccc 930 

Thr Val He Val Met Thr He Gly 
265 
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<210> 510 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 510 

Met Ser He Glu Trp Leu Gin He Val Glu Leu Gly Ala He Phe Gly 
15 10 15 

Ala Gly Phe Leu Ala Gly Ser He Asn Val He Val Gly Ala Gly Thr 
20 25 30 

Leu Val Ser Phe Pro He Leu Val Phe Leu Gly Leu Pro Pro Leu Thr 
35 40 45 

Ala Thr He Ala Asn Thr He Gly He Val Pro Gly Ser He Ser Gly 
50 55 60 

Val Val Ala Tyr Arg Arg Glu Leu His Ala His Val Lys Thr He Arg 
65 70 75 80 

Phe Leu Leu Pro Ala Ser He Leu Gly Gly He Thr Gly Ala Ser Leu 
85 90 95 

Leu Leu His Phe Ser Ala Asp Val Phe Thr Ala Val He Pro Trp Leu 
100 105 110 

He Gly Phe Gly Thr Leu Leu Val He Ala Gly Pro Ser He Lys Lys 
115 120 125 

His Val Gly Ala His Thr Ser Gly Gly He Ser Ala Gly Phe Arg Gin 
130 135 140 

Leu Pro Phe Pro Ser Arg Thr Thr Phe He Val Ser Val Cys Gly Ala 
145 150 155 160 

Leu Leu Leu Gly Met Tyr Gly Gly Tyr Phe Ser Ala Ala Gin Gly He 
165 170 175 

Leu Leu He Ala Leu Leu Gly He Thr Ser Thr Leu Gin Met Gin Glu 
180 185 190 

Leu Asn Ala He Lys Asn Leu Thr Val Ala Ala Val Asn Leu He Ala 
195 200 205 

Ala Ser Val Phe He He He Ser Pro Glu Leu He Ser Trp Pro Thr 
210 215 220 

Val Ala Leu He Ala Leu Gly Ser Ala Leu Gly Gly Tyr He Gly Gly 
225 230 235 240 

Arg Tyr Ala Arg Arg Leu Arg Pro Ser Val Phe Arg Ala Phe Val Val 
245 250 255 

He Val Gly He Thr Thr Val He Val Met Thr He Gly 
260 265 



<210> 511 
<211> 669 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXC02789 

<400> 511 

ttcttccgta cggccatgct taaaagctaa atttgtcttt gtgccttgca acacattaat 60 

ttcttaacac taaacaatgg aaaggtaagc gggtttttct atg aag gtt tec gcc 115 

Met Lys Val Ser Ala 
1 5 



gat aca ccc ggt cac gat gat cca ggc cca ggc egg cgc ett ggc tta 
Asp Thr Pro Gly His Asp Asp Pro Gly Pro Gly Arg Arg Leu Gly Leu 
10 15 20 



163 



gat gtc gge aec gtg cgc ate gga gtg gca gcc tet gae cgc gat gcc 211 
Asp Val Gly Thr Val Arg lie Gly Val Ala Ala Ser Asp Arg Asp Ala 
25 30 35 

aag ctt gcc atg cct gtg gaa acc gtt cog egg gaa act gga ttc aaa 259 
Lys Leu Ala Met Pro Val Glu Thr Val Pro Arg Glu Thr Gly Phe Lys 
40 45 50 

ggg cca gae ctg gcc gat att gat egg ttg gtc gcc ate gtt gag gaa 307 
Gly Pro Asp Leu Ala Asp lie Asp Arg Leu Val Ala lie Val Glu Glu 
55 60 65 

tac aac gcc gtg gaa gtc att gtt ggt eta ccc aca gat ctg cag gga 355 
Tyr Asn Ala Val Glu Val He Val Gly Leu Pro Thr Asp Leu Gin Gly 
70 75 80 85 

aat ggc tec gcc agt gtg aag cat gca aag gaa att get ttc cgc gtc 403 
Asn Gly Ser Ala Ser Val Lys His Ala Lys Glu He Ala Phe Arg Val 
90 95 100 

cgt egg cgc etc acc aat get gga aag aac att ccg gta egg ctt ggc 451 
Arg Arg Arg Leu Thr Asn Ala Gly Lys Asn He Pro Val Arg Leu Gly 
105 110 115 



fjt m gtrg gnn nnr r-ai prr trff CH i 



Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin Ala Leu Arg Ala Ser 
120 125 130 

gga gtc age gaa aaa gcg gga cgt aaa gtt att gat caa get gcc gca 547 
Gly Val Ser Glu Lys Ala Gly Arg Lys Val He Asp Gin Ala Ala Ala 
135 140 145 

gta gaa ate ctt caa acc tgg ttg gat get cgc acc ega gcc ett gaa 595 
Val Glu He Leu Gin Thr Trp Leu Asp Ala Arg Thr Arg Ala Leu Glu 
150 155 160 165 

cca caa tec aca gae acc caa gat ttc gae gag aag gga aat ttc cca 643 
Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu Lys Gly Asn Phe Pro 
170 175 180 

gga tgaaecaaat ccgaaacege egg 669 
Gly 
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<210> 512 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 512 

Met Lys Val Ser Ala Asp Thr Pro Gly His Asp Asp Pro Gly Pro Gly 
15 10 15 

Arg Arg Leu Gly Leu Asp Val Gly Thr Val Arg He Gly Val Ala Ala 
20 25 30 

Ser Asp Arg Asp Ala Lys Leu Ala Met Pro Val Glu Thr Val Pro Arg 
35 40 45 

Glu Thr Gly Phe Lys Gly Pro Asp Leu Ala Asp He Asp Arg Leu Val 
50 55 60 

Ala He Val Glu Glu Tyr Asn Ala Val Glu Val He Val Gly Leu Pro 
65 70 75 80 

Thr Asp Leu Gin Gly Asn Gly Ser Ala Ser Val Lys His Ala Lys Glu 
85 90 95 

He Ala Phe Arg Val Arg Arg Arg Leu Thr Asn Ala Gly Lys Asn He 
100 105 110 

Pro Val Arg Leu Gly Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin 
115 120 125 

Ala Leu Arg Ala Ser Gly Val Ser Glu Lys Ala Gly Arg Lys Val He 
130 135 140 

Asp Gin Ala Ala Ala Val Glu He Leu Gin Thr Trp Leu Asp Ala Arg 
145 150 155 160 

Thr Arg Ala Leu Glu Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu 
165 170 175 

Lys Gly Asn Phe Pro Gly 
180 



<210> 513 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXC02295 

<400> 513 

ttcccatgct aatccgcgaa aatggcactc caacagccat atactttaaa caacacaaat 60 

gatgcaagac tgataccggg atgtgatagg agcgcaccac atg ggg ttg gaa tta 115 

Met Gly Leu Glu Leu 
1 5 
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gca get age ggg egg ggc ate etc ate gea gge gee gee gta gee gga 163 
Ala Ala Ser Gly Trp Gly lie Leu lie Ala Gly Ala Ala Val Ala Gly 

10 15 20 

tgg ate gac gca gta ate ggc ggt ggc gga etc gtc etc ate ceg etg 211 

Trp lie Asp Ala Val lie Gly Gly Gly Gly Leu Val Leu lie Pro Leu 

25 30 35 

ate ete gcg gte atg ceg eaa ete gea eet gtg aea geg etg gee tee 259 

lie Leu Ala Val Met Pro Gin Leu Ala Pro Val Thr Ala Leu Ala Ser 

40 45 50 

aae aaa etg gca gee gtc ace ggc acg gca teg gcg gca ttc ace etg 307 

Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser Ala Ala Phe Thr Leu 

55 60 65 

gte agg egc gte aaa ecc gac aaa aaa etg ctt gcg etc tac gtt etg 355 

Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu Ala Leu Tyr Val Leu 

70 75 80 85 

gtg gea get gtg tge tec ggt gea ggc gee etg get gcg agt etc att 403 

Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu Ala Ala Ser Leu lie 

90 95 100 

gac aaa caa ate atg ega ceg etg ate ate gtg ttg atg etg gtc gtt 451 

Asp Lys Gin lie Met Arg Pro Leu lie lie Val Leu Met Leu Val Val 

105 110 115 

ggc etg ate gtg gtg ttc aaa cea aac ttc gga ace ggc gaa age aaa 499 

Gly Leu lie Val Val Phe Lys Pro Asn Phe Gly Thr Gly Glu Ser Lys 

120 125 130 

gee etg cec ace gga tgg aaa egc tgg gee gee ate gtt gca gtc gga 547 

Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala lie Val Ala Val Gly 

135 140 145 

etc ate gca gee tac gac ggc ate ttc gga ccc gga acc ggc atg ttc 595 

Leu lie Ala Ala Tyr Asp Gly lie Phe Gly Pro Gly Thr Gly Met Phe 

150 155 160 165 

etc ate atg geg ttc acc gca etg ete tee caa aat ttc etg tec tec 643 

T^,. lur^^ r^T.^ rT^^.^ 7M ^ T^,. T^,. O^^ Ac-,^ PV, » T^,, C^^ O^^ 

170 175 180 

gca gee atg gcg aag gtc gta aac acc gca aea aae etg ggt gcg eta 691 

Ala Ala Met Ala Lys Val Val Asn Thr Ala Thr Asn Leu Gly Ala Leu 

185 190 195 

att gta ttc ate ate ggc ggc cac atg tgg tgg ace eta gga etc gtg 739 

He Val Phe He He Gly Gly His Met Trp Trp Thr Leu Gly Leu Val 

200 205 210 

etg gca gtc gee aat gtc gca gge gca caa ete ggt gee ega acg gtg 787 

Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu Gly Ala Arg Thr Val 

215 220 225 

ctt ggt ggc ggt acc agg eta att aga tac gca eta eta acc etg gtt 835 

Leu Gly Gly Gly Thr Arg Leu He Arg Tyr Ala Leu Leu Thr Leu Val 

230 235 240 245 
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gtc gtc atg age gtc tac etc acc tgg caa caa ate caa gga atg 880 
Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin He Gin Gly Met 
250 255 260 

tagataagtc ggggcaaact eta 903 



<210> 514 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 514 

Met Gly Leu Glu Leu Ala Ala Ser ( 
1 5 



Gly Trp Gly He Leu He Ala Gly 
10 15 



Ala Ala Val Ala Gly Trp He Asp Ala Val He Gly Gly Gly Gly Leu 
20 25 30 

Val Leu He Pro Leu He Leu Ala Val Met Pro Gin Leu Ala Pro Val 
35 40 45 

Thr Ala Leu Ala Ser Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser 
50 55 60 

Ala Ala Phe Thr Leu Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu 
65 70 75 80 

Ala Leu Tyr Val Leu Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu 
85 90 95 

Ala Ala Ser Leu He Asp Lys Gin He Met Arg Pro Leu He He Val 
100 105 110 

Leu Met Leu Val Val Gly Leu He Val Val Phe Lys Pro Asn Phe Gly 
115 120 125 

Thr Gly Glu Ser Lys Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala 
130 135 140 

He Val Ala Val Gly Leu He Ala Ala Tyr Asp Gly He Phe Gly Pro 
145 150 155 160 

Gly Thr Gly Met Phe Leu He Met Ala Phe Thr Ala Leu Leu Ser Gin 
165 170 175 

Asn Phe Leu Ser Ser Ala Ala Met Ala Lys Val Val Asn Thr Ala Thr 
180 185 190 

Asn Leu Gly Ala Leu He Val Phe He He Gly Gly His Met Trp Trp 
195 200 205 

Thr Leu Gly Leu Val Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu 
210 215 220 

Gly Ala Arg Thr Val Leu Gly Gly Gly Thr Arg Leu He Arg Tyr Ala 
225 230 235 240 

Leu Leu Thr Leu Val Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin 
245 250 255 
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He Gin Gly Met 
260 



<210> 515 

<211> 1132 

<212> DNA 

<213> Corynebac cerium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1132) 
<223> RXN03063 

<400> 515 

tgtctacaac tccgccctca tggacatatt aacttcgttg cctcggagag aatactcatc 60 

acctagacaa cagtttgtat ctcacctcac aggaggaacc gtg gaa gat etc tea 115 

Val Glu Asp Leu Ser 
1 5 

tac cgc ate ecg eag teg cgc acc gtg gee gag cag gtg cca ggg eeg 163 
Tyr Arg He Pro Gin Ser Arg Thr Val Ala Glu Gin Val Pro Gly Pro 
10 15 20 

aag teg aaa gcg ctg gat gag cgt cga caa gca gca gta gca cga gca 211 
Lys Ser Lys Ala Leu Asp Glu Arg Arg Gin Ala Ala Val Ala Arg Ala 
25 30 35 

ctt gca cog ggt ctg cct gga tac gtg gtg gac gca gac ggt ggc ate 259 
Leu Ala Pro Gly Leu Pro Gly Tyr Val Val Asp Ala Asp Gly Gly He 
40 45 50 

ttg get gae geg gac ggc aac cgt tte ate gac ctg gee tee ggc ate 307 
Leu Ala Asp Ala Asp Gly Asn Arg Phe He Asp Leu Ala Ser Gly He 
55 60 65 

gcc gtg acc acg gtc ggc gga tec aac gcg gcc gtc gcg aaa gee gtc 355 
Ala Val Thr Thr Val Gly Gly Ser Asn Ala Ala Val Ala Lys Ala Val 
70 75 80 85 

ggc gcc gca get gcc cgc tte acc cac acc tge tte atg gtc tea cct 403 

^1.^. T.-!^ 7V 1.^ -M ^ 7V T^T ml it^^ rr^U ^ r^y^ r,1 iJt^^ 



4- T r-i 1 o /"> y n-*-^ 



90 95 100 

tat gaa act tac gtg gee atg gcg gag aga etc aac gcc ttg act cca 451 

Tyr Glu Thr Tyr Val Ala Met Ala Glu Arg Leu Asn Ala Leu Thr Pro 
105 110 115 

ggc gat cac gae aag aag age gcg ctg ttt aac tct ggc gee gaa gee 499 

Gly Asp His Asp Lys Lys Ser Ala Leu Phe Asn Ser Gly Ala Glu Ala 
120 125 130 

gtg gaa aac gcc gtc aag gtg gca cgc gcc tac acc ggc aag ggc gcg 547 

Val Glu Asn Ala Val Lys Val Ala Arg Ala Tyr Thr Gly Lys Gly Ala 
135 140 145 

gtc gtg ctg tte gac aac gcg tac cac gga egg acc aac etc acc atg 595 

Val Val Val Phe Asp Asn Ala Tyr His Gly Arg Thr Asn Leu Thr Met 

150 155 160 165 
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gcg atg acc gcg aag aac cgc cca tac aag tec gga ttc gga cca eta 643 
Ala Met Thr Ala Lys Asn Arg Pro Tyr Lys Ser Gly Phe Gly Pro Leu 
170 175 180 

gee gca gac gtc tac cgt gca cca atg tct tac cca ctg cgc gac gga 691 
Ala Ala Asp Val Tyr Arg Ala Pro Met Ser Tyr Pro Leu Arg Asp Gly 
185 190 195 

ctg tec ggc ccg gaa gcc gca gag cgc gcg ate tec gtg ate gaa tec 739 
Leu Ser Gly Pro Glu Ala Ala Glu Arg Ala lie Ser Val He Glu Ser 
200 205 210 

cag gtc gga gee gaa aac etc gcc tgc gtg gtc att gaa ccg ate cag 787 
Gin Val Gly Ala Glu Asn Leu Ala Cys Val Val He Glu Pro He Gin 
215 220 225 

ggc gaa ggc gga ttc ate gtc cce gca cca gga ttc etc gca gcc att 835 
Gly Glu Gly Gly Phe He Val Pro Ala Pro Gly Phe Leu Ala Ala He 
230 235 240 245 

tec ace tgg tgc cgc gag aac gac gtg gtg ttc ate gcc gat gaa ate 883 
Ser Thr Trp Cys Arg Glu Asn Asp Val Val Phe He Ala Asp Glu He 
250 255 260 

caa tct ggc ttc ctg cgc ace ggc gac tgg ttc gee age gac gca gaa 931 
Gin Ser Gly Phe Leu Arg Thr Gly Asp Trp Phe Ala Ser Asp Ala Glu 
265 270 275 

ggt gtg ate ccc gac gtc ate ace acc gca aaa ggc ate gee ggc ggc 979 
Gly Val He Pro Asp Val He Thr Thr Ala Lys Gly He Ala Gly Gly 
280 285 290 

atg cca eta tee gca gtg ace ggc cgc gca gaa ate atg gac gca eec 
1027 

Met Pro Leu Ser Ala Val Thr Gly Arg Ala Glu He Met Asp Ala Pro 

295 300 305 

ggc cce ggc gcg etc ggc gga ace tac ggc gga aac ccc gtt get tgc 
1075 

Gly Pro Gly Ala Leu Gly Gly Thr Tyr Gly Gly Asn Pro Val Ala Cys 

310 315 320 325 

gcc gcg gca ctt gca gee att gaa gtg atg gaa caa gcc gac ett aag 
1123 

Ala Ala Ala Leu Ala Ala He Glu Val Met Glu Gin Ala Asp Leu Lys 
330 335 340 

acc cgc gcg 
1132 

Thr Arg Ala 



<210> 516 
<211> 344 
<212> PRT 

<213> Corynebaeterium glutainieum 
<400> 516 

Val Glu Asp Leu Ser Tyr Arg He Pro Gin Ser Arg Thr Val Ala Glu 
15 10 15 
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Gin Val Pro Gly Pro Lys Ser Lys Ala Leu Asp Glu Arg Arg Gin Ala 
20 25 30 

Ala Val Ala Arg Ala Leu Ala Pro Gly Leu Pro Gly Tyr Val Val Asp 
35 40 45 

Ala Asp Gly Gly lie Leu Ala Asp Ala Asp Gly Asn Arg Phe lie Asp 
50 55 60 

Leu Ala Ser Gly lie Ala Val Thr Thr Val Gly Gly Ser Asn Ala Ala 
65 70 75 80 

Val Ala Lys Ala Val Gly Ala Ala Ala Ala Arg Phe Thr His Thr Cys 
85 90 95 

Phe Met Val Ser Pro Tyr Glu Thr Tyr Val Ala Met Ala Glu Arg Leu 
100 105 110 

Asn Ala Leu Thr Pro Gly Asp His Asp Lys Lys Ser Ala Leu Phe Asn 
115 120 125 

Ser Gly Ala Glu Ala Val Glu Asn Ala Val Lys Val Ala Arg Ala Tyr 
130 135 140 

Thr Gly Lys Gly Ala Val Val Val Phe Asp Asn Ala Tyr His Gly Arg 
145 150 155 160 

Thr Asn Leu Thr Met Ala Met Thr Ala Lys Asn Arg Pro Tyr Lys Ser 
165 170 175 

Gly Phe Gly Pro Leu Ala Ala Asp Val Tyr Arg Ala Pro Met Ser Tyr 
180 185 190 

Pro Leu Arg Asp Gly Leu Ser Gly Pro Glu Ala Ala Glu Arg Ala lie 
195 200 205 

Ser Val Tie Glu Ser Gin Val Gly Ala Glu Asn Leu Ala Cys Val Val 
210 215 220 

He Glu Pro He Gin Gly Glu Gly Gly Phe He Val Pro Ala Pro Gly 
225 230 235 240 



Phe Leu Ala Ala He Ser Thr Trp Cys Arg Glu Asn Asp Val Val Phe 
245 250 255 

He Ala Asp Glu He Gin Ser Gly Phe Leu Arg Thr Gly Asp Trp Phe 
260 265 270 

Ala Ser Asp Ala Glu Gly Val He Pro Asp Val He Thr Thr Ala Lys 
275 280 285 

Gly He Ala Gly Gly Met Pro Leu Ser Ala Val Thr Gly Arg Ala Glu 
290 295 300 

He Met Asp Ala Pro Gly Pro Gly Ala Leu Gly Gly Thr Tyr Gly Gly 
305 310 315 320 

Asn Pro Val Ala Cys Ala Ala Ala Leu Ala Ala He Glu Val Met Glu 
325 330 335 
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Gin Ala Asp Leu Lys Thr Arg Ala 
340 



<210> 517 
<211> 1491 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXN02970 

<400> 517 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 

aaa gaa gag gaa aaa egg gca tte gae aae gat ege gcg eae gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

eae tec tgg tee gcg eag gae aaa ate age ccc aaa gta tgg gea get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tee aeg ctg tae gae ttc gac ggc aac gee tte ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec eaa ctt gte teg gea aae tta gge eae aac aae ect ega 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag ege eaa gea gee egg ttg ace aae ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 
90 95 100 

eeg gee tte gge aat gat gtg ege tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 
105 110 115 

teg atg gee cgt ggc gaa tte tec cac gtg ttt ttc acc aac gge ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gae gee ate gag cac tec ate ege atg get ege ctg eae acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 
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tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cca gat ate tac cac ttc tgg gea cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gcc acc acc caa gaa gaa gaa tgc gaa cgc gea etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gte ate gcg ttt gaa ggt get ggc atg ate gea gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gte ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gea ggt tac tta aat ggc gtg cgc gaa ett tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gcc gac gaa gte atg gte gga ttc gga cgc ace gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gee aag ggt gtt aac gea ggt tac gcc cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gea tac tec 
1075 

Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

aac gga etc acc jia^:_Lize— Qaa-,cag--C£^,,CLL£.^ac^^ 

1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gea gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 

1171 

Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

cga ett ggc get gaa ctg ate gaa ect cgc ctt egt gaa eta gcg gaa 

1219 

Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gea 

1267 

Glu Asn Val Ala lie Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 

375 380 385 
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gtg gag ttc aat gca gac gcc act gcc atg get gcc ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aae cga ttc cac 
1363 

Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 

410 415 420 

ate gcg eeg eeg etg ace ace act gat gae gaa ttg gta gca etg ctg 
1411 

He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 

425 430 435 

gac gcg gtg gaa get gca gee caa get gte gag etg ace ttc get ggg 
1459 

Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 

440 445 450 

gcg ttg tte taagttttet agataaeaag gee 
1491 

Ala Leu Phe 
455 



<210> 518 
<211> 456 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 518 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
'65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 



Arg 



Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
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145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

lie lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly lie Leu Phe lie Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met lie Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 
340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala lie Ala Asp Val Arg Gly lie 
370 375 "^R n 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met lie Ser 
405 410 415 

Gly Asn Arg Phe His lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 
420 425 430 

Leu Val Ala Leu Leu Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu 
435 440 445 

Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 519 
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<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 519 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 

1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 

Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gea ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 



cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 
His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gac ttc gac gge aac gcc ttc ate gac 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ett gtc teg gea aac tta ggc cac aac aac cct cga 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 
90 95 100 

ccg gcc ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 110 115 

teg atg gcc cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gcc gac gcc ate gag cac tec ate cgc atg get cgc ctg cac ace gga 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc gge gaa cac cgc cgc ctg ggc aac ccc acc 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cea gat ate tac cac ttc tgg gea eca ttc ctg cac cac tec 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 
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Thr Asp Pro Asp lie Tyr His ?he Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttc gcc acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate geg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gcc gac gaa gtc atg gtc gga ttc gga cgc ace gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gcc aag ggt gtt aac gca ggt tac gcc cca etc ggt ggc ate 
1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
1075 

Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gcc aag 
1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

1171 

Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie He Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa ect cgc ctt cgt gaa eta gcg gaa 
1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
1267 

Glu Asn Val Ala Tie Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gee act gcc atg get gcc ggt get gca gaa 
1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 

390 395 400 405 
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ttc aag gaa 
1330 

Phe Lys Glu 



cgc ggc 



Arg Gly 
410 



<210> 520 
<211> 410 
<212> PRT 

<213> Corynebacteriim glutamicum 
<400> 520 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 

Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 



245 



250 



255 
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Asn Lys His Gly lie Leu Phe lie Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met lie Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 

290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 
340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala lie Ala Asp Val Arg Gly lie 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 521 
<211> 1998 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . - (1975) 
<223> RXA01551 

<400> 521 



agggggtaac ttttacgcgc acgcgtgcaa cgcgctagtt ttg aag gca gtc ccc 115 

Leu Lys Ala Val Pro 
1 5 

acg ggc gcc cga gca egg get gag ate geg ctg att get gcg cga gca 163 
Thr Gly Ala Arg Ala Arg Ala Glu lie Ala Leu lie Ala Ala Arg Ala 
10 15 20 

ccg ttt gaa cct gtc egg tta gea ccg gcg aag gaa gag agg aat ggt 211 
Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys Glu Glu Arg Asn Gly 
25 30 35 

gca atg acg cct acc caa aat gag ate cac ccg aaa cat age tac tec 259 
Ala Met Thr Pro Thr Gin Asn Glu lie His Pro Lys His Ser Tyr Ser 
40 45 50 

ccc ate cgc aag gac ggt etc gag gtc ccg gag acc gaa ate cge etc 307 
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Pro He Arg Lys Asp Gly Leu Glu Val Pro Glu Thr Glu He Arg Leu 
55 60 65 

gat gac teg cca age ggc ccc aac gaa ccc ttc cgc ate tac cgc acc 

Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe Arg He Tyr Arg Thr 

70 75 80 85 

cgt ggc cca gaa acc aac ccc aag cag gga ctt ccg egg etg cgc gag 

Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu Pro Arg Leu Arg Glu 

90 95 100 



cgt ttg ctt ate gac gac ggc cgc teg gca atg cgt ega ggt caa get 
Arg Leu Leu He Asp Asp Gly Arg Ser Ala Met Arg Arg Gly Gin Ala 
120 125 130 

teg get gag tgg aaa ggc caa aaa cca get cet ttg aag gcg eta cct 
Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro Leu Lys Ala Leu Pro 
135 140 145 

ggc aaa aga gte acc caa atg gee tat gca cgt get ggc gtg att act 
Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg Ala Gly Val He Thr 
150 155 160 165 

cgt gaa atg gag ttt gta gcg ctg cgc gaa cac gtt gat gcg gag ttt 
Arg Glu Met Glu Phe Val Ala Leu Arg Glu His Val Asp Ala Glu Phe 
170 175 180 

gtg cgc tct gag gtg gcg cgc ggt egg gee att att ccc aac aac gte 
Val Arg Ser Glu Val Ala Arg Gly Arg Ala He He Pro Asn Asn Val 
185 190 195 



gaa gag gtg tec aag ctg cag tgg gee aeg cgc tgg ggt gee gat acc 
Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg Trp Gly Ala Asp Thr 
230 235 240 245 



gcg ctg gaa aaa gta aat ggc gtg gcc gca gac ctt aac tgg gaa gta 

Ala Leu Glu Lys Val Asn Gly Val Ala Ala Asp Leu Asn Trp Glu Val 
280 285 290 

ttc cgc gat acc ate att gag cag tgt gaa caa ggc gtg gac tat atg 
1027 



355 



403 



tea tgg ate acc gee cgc ggc gac gtt gcc acc tat cag ggg cgc gag 451 
Ser Trp He Thr Ala Arg Gly Asp Val Ala Thr Tyr Gin Gly Arg Glu 
105 110 115 



499 



547 



595 



643 



691 



aac cac ccc gaa tct gaa ccg atg att att ggt cgc aaa ttt ttg acc 739 

Asn His Pro Glu Ser Glu Pro Met He He Gly Arg Lys Phe Leu Thr 
200 205 210 

aaa ate aac gcc aat att ggc aat tct gcg gte acc tct tea ate gag 787 

Lys He Asn Ala Asn He Gly Asn Ser Ala Val Thr Ser Ser He Glu 

215 220 225 



835 



gtg atg gat eta tec acc ggc gat gat att cac ace acc cgc gaa tgg 883 

Val Met Asp Leu Ser Thr Gly Asp Asp He His Thr Thr Arg Glu Trp 
250 255 260 

att ate cgc aac tec ccc gtt cct ate ggc acc gte ccg ate tac caa 931 

He He Arg Asn Ser Pro Val Pro He Gly Thr Val Pro He Tyr Gin 
265 270 275 
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Phe Arg Asp Thr lie lie Glu Gin Cys Glu Gin Gly Val Asp Tyr Met 
295 300 305 

acc ate cac gcc ggc gtc ctg ctg get tat ate cca ctg act ace cgt 
1075 

Thr lie Kis Ala Gly Val Leu Leu Ala Tyr lie Pro Leu Thr Thr Arg 

310 315 320 325 

cgt gtc acc ggc att gtc tec cgc ggc gga tec att atg gcc ggt tgg 
1123 

Arg Val Thr Gly He Val Ser Arg Gly Gly Ser He Met Ala Gly Trp 

330 335 340 

tgt ctg gcg cat cac cgc gaa tea ttc etc tac gag cat ttc gac gag 
1171 

Cys Leu Ala His His Arg Glu Ser Phe Leu Tyr Glu His Phe Asp Glu 
345 350 355 

ctg tgc gaa ate ttt gea caa tat gac gtc gea ttc tee etc ggt gat 
1219 

Leu Cys Glu He Phe Ala Gin Tyr Asp Val Ala Phe Ser Leu Gly Asp 
360 365 370 

ggc eta cgc cec gga teg ctt gcc gat gee aac gac gee gcg caa ttc 
1267 

Gly Leu Arg Pro Gly Ser Leu Ala Asp Ala Asn Asp Ala Ala Gin Phe 
375 380 385 

gcc gag ctg aaa ace att ggt gag etc acc caa cgc gcc tgg gaa tac 
1315 

Ala Glu Leu Lys Thr He Gly Glu Leu Thr Gin Arg Ala Trp Glu Tyr 
390 395 400 405 

gat gta caa gta atg gtc gaa gga cet gga cac gtg cca eta aac atg 
1363 

Asp Val Gin Val Met Val Glu Gly Pro Gly His Val Pro Leu Asn Met 
410 415 420 

ate eag gaa aac aac gag ctg gaa caa aag tgg gea gcg gac gea ect 
1411 

He Gin Glu Asn Asn Glu Leu Glu Gin Lys Trp Ala Ala Asp Ala Pro 
425 430 435 

ttt tac act ctt gga cca eta gtt acc gac ate get cca ggt tat gac 
1459 

Phe Tyr Thr Leu Gly Pro Leu Val Thr Asp He Ala Pro Gly Tyr Asp 
440 445 450 

cac ate act tct gcc att ggt gea get cac ate gcc atg ggt ggc acc 
1507 

His He Thr Ser Ala He Gly Ala Ala His He Ala Met Gly Gly Thr 
455 460 465 

gcc atg ctg tgt tat gtc acc ccg aaa gaa cac ctt ggc ctg cec aac 
1555 

Ala Met Leu Cys Tyr Val Thr Pro Lys Glu His Leu Gly Leu Pro Asn 

470 475 480 485 

cgt gac gac gtc aaa acc ggc gta ate acc tac aag etc get gcc cac 
1603 

Arg Asp Asp Val Lys Thr Gly Val He Thr Tyr Lys Leu Ala Ala His 
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490 495 500 

gca gca gat gtg gcc aag ggt cat ccc ggc gcg cgt gcc tgg gac gac 
1651 

Ala Ala Asp Val Ala Lys Gly His Pro Gly Ala Arg Ala Trp Asp Asp 

505 510 515 

gcc atg agt aaa gcg cgt ttt gaa ttc cgt tgg aat gat cag ttt gcg 
1699 

Ala Met Ser Lys Ala Arg Phe Glu Phe Arg Trp Asn Asp Gin Phe Ala 
520 525 530 

etc tec etc gac ccc gac act gca ate get tat cac gac gaa acc ctg 
1747 

Leu Ser Leu Asp Pro Asp Thr Ala He Ala Tyr His Asp Glu Thr Leu 
535 540 545 

ccg gca gag ect gcg aaa acc gca cac ttc tgt tea atg tgt ggc ccg 

1795 

Pro Ala Glu Pro Ala Lys Thr Ala His Phe Cys Ser Met Cys Gly Pro 
550 555 560 565 

aag ttc tgc tec atg cga att age cag gac att cgc gat atg ttt ggc 

1843 

Lys Phe Cys Ser Met Arg He Ser Gin Asp He Arg Asp Met Phe Gly 
570 575 580 

gat caa ate gcg gaa ttg ggg atg cct ggg gtt ggg gat tot tct agt 

1891 

Asp Gin He Ala Glu Leu Gly Met Pro Gly Val Gly Asp Ser Ser Ser 

585 590 595 

get gtt get tct agt ggg gca egg gag ggg atg get gag aaa tec egg 
1939 

Ala Val Ala Ser Ser Gly Ala Arg Glu Gly Met Ala Glu Lys Ser Arg 

600 605 610 

gaa ttt att get ggt ggt gcg gag gtt tat egg cgt tagacagagc 
1985 

Glu Phe He Ala Gly Gly Ala Glu Val Tyr Arg Arg 
615 620 625 

gateccagat age 
1998 



<210> 522 
<211> 625 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 522 

Leu Lys Ala Val Pro Thr Gly Ala Arg Ala Arg Ala Glu He Ala Leu 
15 10 15 

He Ala Ala Arg Ala Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys 
20 25 30 

Glu Glu Arg Asn Gly Ala Met Thr Pro Thr Gin Asn Glu He His Pro 
35 40 45 
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Lys Kis Ser Tyr Ser Pro lie Arg Lys Asp Gly Leu Glu Val Pro Glu 
50 55 60 

Thr Glu lie Arg Leu Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe 
65 70 75 80 

Arg lie Tyr Arg Thr Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu 
85 90 95 

Pro Arg Leu Arg Glu Ser Trp lie Thr Ala Arg Gly Asp Val Ala Thr 
100 105 110 

Tyr Gin Gly Arg Glu Arg Leu Leu lie Asp Asp Gly Arg Ser Ala Met 
115 120 125 

Arg Arg Gly Gin Ala Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro 
130 135 140 

Leu Lys Ala Leu Pro Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg 
145 150 155 160 

Ala Gly Val lie Thr Arg Glu Met Glu Phe Val Ala Leu Arg Glu His 
165 170 175 

Val Asp Ala Glu Phe Val Arg Ser Glu Val Ala Arg Gly Arg Ala lie 
180 185 190 

lie Pro Asn Asn Val Asn His Pro Glu Ser Glu Pro Met lie He Gly 
195 200 205 

Arg Lys Phe Leu Thr Lys lie Asn Ala Asn He Gly Asn Ser Ala Val 
210 215 220 

Thr Ser Ser He Glu Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg 
225 230 235 240 

Trp Gly Ala Asp Thr Val Met Asp Leu Ser Thr Gly Asp Asp He His 
245 250 255 

Thr Thr Arg Glu Trp He He Arg Asn Ser Pro Val Pro He Gly Thr 
260 265 270 

Val Pro He Tvr Gin Ala Leu Glu Lvs Val Asn niv AHa Ala Agr^ 

275 280 285 

Leu Asn Trp Glu Val Phe Arg Asp Thr He He Glu Gin Cys Glu Gin 
290 295 300 

Gly Val Asp Tyr Met Thr He His Ala Gly Val Leu Leu Ala Tyr He 
305 310 315 320 

Pro Leu Thr Thr Arg Arg Val Thr Gly He Val Ser Arg Gly Gly Ser 
325 330 335 

He Met Ala Gly Trp Cys Leu Ala His His Arg Glu Ser Phe Leu Tyr 
340 345 350 

Glu His Phe Asp Glu Leu Cys Glu He Phe Ala Gin Tyr Asp Val Ala 
355 360 365 

Phe Ser Leu Gly Asp Gly Leu Arg Pro Gly Ser Leu Ala Asp Ala Asn 
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370 



375 



380 



Asp Ala Ala Gin Phe Ala Glu Leu Lys Thr He Gly Glu Leu Thr Gin 
385 390 395 400 

Arg Ala Trp Glu Tyr Asp Val Gin Val Met Val Glu Gly Pro Gly His 
405 410 415 

Val Pro Leu Asn Met He Gin Glu Asn Asn Glu Leu Glu Gin Lys Trp 
420 425 430 

Ala Ala Asp Ala Pro Phe Tyr Thr Leu Gly Pro Leu Val Thr Asp He 
435 440 445 

Ala Pro Gly Tyr Asp His He Thr Ser Ala He Gly Ala Ala His He 
450 455 460 

Ala Met Gly Gly Thr Ala Met Leu Cys Tyr Val Thr Pro Lys Glu His 
465 470 475 480 

Leu Gly Leu Pro Asn Arg Asp Asp Val Lys Thr Gly Val He Thr Tyr 
485 490 495 

Lys Leu Ala Ala His Ala Ala Asp Val Ala Lys Gly His Pro Gly Ala 
500 505 510 

Arg Ala Trp Asp Asp Ala Met Ser Lys Ala Arg Phe Glu Phe Arg Trp 
515 520 525 

Asn Asp Gin Phe Ala Leu Ser Leu Asp Pro Asp Thr Ala He Ala Tyr 
530 535 540 

His Asp Glu Thr Leu Pro Ala Glu Pro Ala Lys Thr Ala His Phe Cys 
545 550 555 560 

Ser Met Cys Gly Pro Lys Phe Cys Ser Met Arg He Ser Gin Asp He 
565 570 575 

Arg Asp Met Phe Gly Asp Gin He Ala Glu Leu Gly Met Pro Gly Val 
580 585 590 

Gly Asp Ser Ser Ser Ala Val Ala Ser Ser Gly Ala Arg Glu Gly Met 
595 600 605 

Ala Glu Lys Ser Arg Glu Phe He Ala Gly Gly Ala Glu Val Tyr Arg 
610 615 620 



Arg 
625 



<210> 523 
<211> 1013 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (990) 
<223> RXA01019 
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<400> 523 

act ttg gcg cac tea ctt tea ttc ccg gat teg ctt cgc gac ggg cca 48 
Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 
15 10 15 

acc gtt gga gac etc ggg gaa ttt gaa gtg att egg gta ate acg gag 96 
Thr Val Gly Asp Leu Gly Glu Phe Glu Val lie Arg Val lie Thr Glu 
20 25 30 

caa get gga tea tet etc aae ggc gat gac gea get gtg ctt egg cat 144 
Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

gea tea ccc aat tec agg get gtt gte acc acc gac atg ttg gtt gcg 192 
Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

ggt agg eat ttc caa ttg gat tgg tec acc ccg gaa caa ata ggg eag 240 
Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin lie Gly Gin 
65 70 75 80 

aag gcg att gtg eag aac ttt get gat att gag gcg atg ggt gea cgt 288 
Lys Ala lie Val Gin Asn Phe Ala Asp lie Glu Ala Met Gly Ala Arg 
85 90 95 

cca gta gee gea ttg ttg gcg att tee gee ccc aca cac acc ccc gtg 336 
Pro Val Ala Ala Leu Leu Ala lie Ser Ala Pro Thr His Thr Pro Val 
100 105 110 

gag ttt gte ega ggc tta gee cgt ggc atg aat caa cgc ttg gag gag 384 
Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 

tac tec gcg gaa ctt gtt ggc gga gac ate acc age ggg gac tec ttg 432 
Tyr Ser Ala Glu Leu Val Gly Gly Asp He Thr Ser Gly Asp Ser Leu 
130 135 140 

gtt att get gta act gea att ggt caa ctg ggt gga tec ttg cca gag 480 
Val He Ala Val Thr Ala He Gly Gin Leu Gly Gly Ser Leu Pro Glu 
145 150 155 160 

ctg acg ttg gga cgt gee cga cca gga eag acc ctg gtg gcc cac gga 528 

T.f^u Thr T.P^.i niv Ar-rr Ala A r-rr Pr-r^ ^1 w dr. ^V.-k- T^,. ^r^^ tvi ^ u -; ^ r^^y 

165 170 175 

aag ate ggt tac tec gea gea ggc ctt get eta ctg cag cac ttt ggt 576 
Lys He Gly Tyr Ser Ala Ala Gly Leu Ala Leu Leu Gin His Phe Gly 
180 185 190 

cca gac aac gtt cca gag cac ctt cgc ccc ttg gtg gat gea cac tge 624 
Pro Asp Asn Val Pro Glu His Leu Arg Pro Leu Val Asp Ala His Cys 
195 200 205 

gea cca gtt etc acc cca ggc cga ggc atg gtg gea cgc get get gga 672 
Ala Pro Val Leu Thr Pro Gly Arg Gly Met Val Ala Arg Ala Ala Gly 
210 215 220 

gcg acc gcc atg act gat aac teg gac gga ctg att gtg gat ctt aac 720 
Ala Thr Ala Met Thr Asp Asn Ser Asp Gly Leu He Val Asp Leu Asn 
225 230 235 240 
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caa atg gcc atg aag tct ggt gtg cgc ate gat gtg gat tec tgt age 768 
Gin Met Ala Met Lys Ser Gly Val Arg He Asp Val Asp Ser Cys Ser 
245 250 255 

ate age cce gat gaa etc ctt age gaa gee get tec gta etc gga aea 816 
He Ser Pro Asp Glu Leu Leu Ser Glu Ala Ala Ser Val Leu Gly Thr 
260 265 270 

gac gee tgg ega tgg ate tta age ggc ggg gaa gae eac acc ctg etc 864 
Asp Ala Trp Arg Trp He Leu Ser Gly Gly Glu Asp His Thr Leu Leu 
275 280 285 

tct aeg acg ttt gge gat gee cee tet gga tte ege aec ate gge eaa 912 
Ser Thr Thr Phe Gly Asp Ala Pro Ser Gly Phe Arg Thr He Gly Gin 
290 295 300 

gtc acc aaa aca cgc cac gaa gac etc gte acc gta gat aag aaa acc 960 
Val Thr Lys Thr Arg His Glu Asp Leu Val Thr Val Asp Lys Lys Thr 
305 310 315 320 

cce gea ttt tec gat gga tgg aga age tte taatgaeeaa caccctatgg 

1010 

Pro Ala Phe Ser Asp Gly Trp Arg Ser Phe 
325 330 

aat 
1013 



<210> 524 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 524 

Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 
15 10 15 

Thr Val Gly Asp Leu Gly Glu Phe Glu Val He Arg Val He Thr Glu 
20 25 30 

Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin He Gly Gin 
65 70 75 80 

Lys Ala He Val Gin Asn Phe Ala Asp He Glu Ala Met Gly Ala Arg 
85 90 95 

Pro Val Ala Ala Leu Leu Ala He Ser Ala Pro Thr His Thr Pro Val 
100 105 110 

Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 

Tyr Ser Ala Glu Leu Val Gly Gly Asp He Thr Ser Gly Asp Ser Leu 
130 135 140 
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Val lie Ala Val Thr Ala lie Gly Gin Leu Gly Gly Ser Leu Pro Glu 
145 150 155 160 

Leu Thr Leu Gly Arg Ala Arg Pro Gly Gin Thr Leu Val Ala His Gly 
165 170 175 

Lys lie Gly Tyr Ser Ala Ala Gly Leu Ala Leu Leu Gin His Phe Gly 
180 185 190 

Pro Asp Asn Val Pro Glu His Leu Arg Pro Leu Val Asp Ala His Cys 
195 200 205 

Ala Pro Val Leu Thr Pro Gly Arg Gly Met Val Ala Arg Ala Ala Gly 
210 215 220 

Ala Thr Ala Ket Thr Asp Asn Ser Asp Gly Leu lie Val Asp Leu Asn 
225 230 235 240 

Gin Met Ala Met Lys Ser Gly Val Arg lie Asp Val Asp Ser Cys Ser 
245 250 255 

lie Ser Pro Asp Glu Leu Leu Ser Glu Ala Ala Ser Val Leu Gly Thr 
260 265 270 

Asp Ala Trp Arg Trp lie Leu Ser Gly Gly Glu Asp His Thr Leu Leu 
275 280 285 

Ser Thr Thr Phe Gly Asp Ala Pro Ser Gly Phe Arg Thr lie Gly Gin 
290 295 300 

Val Thr Lys Thr Arg His Glu Asp Leu Val Thr Val Asp Lys Lys Thr 
305 310 315 320 

Pro Ala Phe Ser Asp Gly Trp Arg Ser Phe 
325 330 



<210> 525 
<211> 706 

<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) , . (706) 

<223> RXA01352 

<400> 525 

gtgcccaatg cattgggctg agattgcgcg ctgttgctgc gcgggaccgt tcgaacctgt 60 

ctggttaaca ccagcgaagg aagcgaggat tgattgtccc gtg ttt gaa aat cgt 115 

Val Phe Glu Asn Arg 

1 5 

ttt gac ctg cgt tgt tat gtt gtg act ggt gcg ggc teg gtg gat gag 163 

Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala Gly Ser Val Asp Glu 

10 15 20 

gtt gtg cac act gcg tct get gcg get cgt ggt ggc gcg ggt gtg gtg 211 
Val Val His Thr Ala Ser Ala Ala Ala Arg Gly Gly Ala Gly Val Val 
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25 30 35 

cag gtg cgt tea aag cct att teg cca gaa gcg atg agg gag ttg gca 
Gin Val Arg Ser Lys Pro He Ser Pro Glu Ala Met Arg Glu Leu Ala 
40 45 50 



259 



tea sag gtt gcg ctt gag gtt gcg egg tge age cea aca aeg agg gtg 307 
Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser Pro Thr Thr Arg Val 
55 60 65 

ctt ate gac gac cac etc cac gtt get tct tec tta atg cgc gaa gga 355 
Leu He Asp Asp His Leu His Val Ala Ser Ser Leu Met Arg Glu Gly 
70 75 80 85 

etc ceg att eac ggt gtg cat ctt ggg eag gat gat atg teg gtg ctt 403 
Leu Pro He His Gly Val His Leu Gly Gin Asp Asp Met Ser Val Leu 
90 95 100 

gag get cgt gag ttg ttg ggg cct gag gcg ate att ggg ttg act act 451 
Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala He He Gly Leu Thr Thr 
105 110 115 



gga ace eta gaa ctt gtg gcg gcg geg aat gag etg tee gat gtg ttg 
Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu Leu Ser Asp Val Leu 
120 125 130 

gat tae ate ggt get ggg ccg ttt egg aag act ccc acc aag gat tea 
Asp Tyr He Gly Ala Gly Pro Phe Arg Lys Thr Pro Thr Lys Asp Ser 
135 140 145 

ggt egg cea ceg att ggc ctt geg ggt tat ecc cet ttg gtg gaa ttg 
Gly Arg Pro Pro He Gly Leu Ala Gly Tyr Pro Pro Leu Val Glu Leu 
150 155 160 165 

tec aag gtg ceg ate gtt geg att ggt gat gte acc cct gee gat gtg 
Ser Lys Val Pro He Val Ala He Gly Asp Val Thr Pro Ala Asp Val 
170 175 180 

cgc get etc age gca acc ggt gtg get ggc gtt gee atg gtg egg get 
Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val Ala Met Val Arg Ala 
185 190 195 

ttt tct gaa tct gat 
Phe Ser Glu Ser Asp 
200 



499 



547 



595 



643 



691 



706 



<210> 526 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 526 

Val Phe Glu Asn Arg Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala 
15 10 15 

Gly Ser Val Asp Glu Val Val His Thr Ala Ser Ala Ala Ala Arg Gly 
20 25 30 

Gly Ala Gly Val Val Gin Val Arg Ser Lys Pro He Ser Pro Glu Ala 
35 40 45 
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Met Arg Glu Leu Ala Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser 
50 55 60 

Pro Thr Thr Arg Val Leu lie Asp Asp His Leu His Val Ala Ser Ser 
65 70 75 80 

Leu Met Arg Glu Gly Leu Pro lie His Gly Val His Leu Gly Gin Asp 
85 90 95 

Asp Met Ser Val Leu Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala lie 
100 105 110 

lie Gly Leu Thr Thr Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu 
115 120 125 

Leu Ser Asp Val Leu Asp Tyr lie Gly Ala Gly Pro Phe Arg Lys Thr 
130 135 140 

Pro Thr Lys Asp Ser Gly Arg Pro Pro lie Gly Leu Ala Gly Tyr Pro 
145 150 155 160 

Pro Leu Val Glu Leu Ser Lys Val Pro lie Val Ala lie Gly Asp Val 
165 170 175 

Thr Pro Ala Asp Val Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val 
180 185 190 

Ala Met Val Arg Ala Phe Ser Glu Ser Asp 
195 200 



<210> 527 

<211> 944 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (921) 
<223> RXA01381 

<4nn> S27 



tec gca ggc gtt gga acc ate aeg gtc ate gat gac gac aec gtc gac 48 
Ser Ala Gly Val Gly Thr lie Thr Val lie Asp Asp Asp Thr Val Asp 
15 10 15 

att tec aae att eac egc caa ate etc ttc gge gea age gat gtc ggt 96 
lie Ser Asn lie His Arg Gin lie Leu Phe Gly Ala Ser Asp Val Gly 
20 25 30 

cga ccc aag gtc gag gtt gcc gcc gag cgc etc aaa gaa etc caa cea 144 
Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

gac ate ace gtc aae geg ttg cae gaa egg ate act cea gaa aae gee 192 
Asp lie Thr Val Asn Ala Leu His Glu Arg lie Thr Pro Glu Asn Ala 
50 55 60 

tgc gag ctg etc aat tec gtg gac etc gtc tta gac ggc tee gat tet 240 
Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 
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65 70 75 80 

ttc tec aca aaa tac tta gtg tct gat gcc gcc gaa ate ace gga act 288 
Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu lie Thr Gly Thr 
85 90 95 

ccc etc ate tgg gca acg gta ctg cgc ttt cac ggc gaa ctg gca etc 336 
Pro Leu He Trp Ala Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 
100 105 110 

ttc aac tct ggc ccc gac cac cgc gga gtc ggc ctg cgc gac gtc ttc 384 
Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

ccc gaa caa ccc tec gcc gat ttc gtc cct gac tgc gcc ace get ggt 432 
Pro Glu Gin Pro Ser Ala Asp Phe Val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 



gtt ctt ggc gcc ace aca gcc acc ate ggc gca etc atg gcc act cac 
Val Leu Gly Ala Thr Thr Ala Thr He Gly Ala Leu Met Ala Thr His 
145 150 155 160 



gac etc cec gag ggc gca aeg tea ctg aag etc ccc tta age cag ate 
Asp Leu Pro Glu Gly Ala Thr Ser Leu Lys Leu Pro Leu Ser Gin He 
245 250 255 



att ttg gtc tac tgc get teg gga ate cgc agt tec gac ttc ate gac 
He Leu Val Tyr Cys Ala Ser Gly He Arg Ser Ser Asp Phe He Asp 
275 280 285 



aac geg ctg tagctgteaa tttaagaggc cag 

Asn Ala Leu 

305 



480 



gcc ate gga ttt etc aca gaa ate ggc gac gtc caa cca ggc aca ate 528 
Ala He Gly Phe Leu Thr Glu He Gly Asp Val Gin Pro Gly Thr He 
165 170 175 

etc tec tac gae gca ttc ccc gcc gcc acg cgc age ttc cgc gtc tec 576 
Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 
180 185 190 

gee gae ecg geg cgc eca ctg gtc acc cgc etc cgc gcc tec tac gag 624 
Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 

gca geg cgc acc gat aca act teg ctt ate gae gcc ace etc aae ggc 672 
Ala Ala Arg Thr Asp Thr Thr Ser Leu He Asp Ala Thr Leu Asn Gly 

210 215 220 

tec etc acc gee etc gat ate ega gag cca cat gaa gtt ctg etc aaa 720 
Ser Leu Thr Ala Leu Asp He Arg Glu Pro His Glu Val Leu Leu Lys 
225 230 235 240 



768 



acc teg gac age gac att tta gag gca ctg tct gga ate gae ggc gac 816 
Thr Ser Asp Ser Asp He Leu Glu Ala Leu Ser Gly He Asp Gly Asp 
260 265 270 



864 



aae tac tec cac etc ggc cac aaa ttt gtg aat ctt ccc ggt ggg gtc 912 
Asn Tyr Ser His Leu Gly His Lys Phe Val Asn Leu Pro Gly Gly Val 
290 295 300 



944 
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<210> 528 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 528 

Ser Ala Gly Val Gly Thr lie Thr Val lie Asp Asp Asp Thr Val Asp 
15 10 15 

lie Ser Asn lie His Arg Gin lie Leu Phe Gly Ala Ser Asp Val Gly 
20 25 30 

Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

Asp lie Thr Val Asn Ala Leu His Glu Arg lie Thr Pro Glu Asn Ala 
50 55 60 

Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 
65 70 75 80 

Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu lie Thr Gly Thr 
85 90 95 

Pro Leu lie Trp A. ^ Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 
100 105 110 

Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

Pro Glu Gin Pro Ser Ala Asp Phe Val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 

Val Leu Gly Ala Thr Thr Ala Thr lie Gly Ala Leu Met Ala Thr His 

145 150 155 160 

Ala lie Gly Phe Leu Thr Glu lie Gly Asp Val Gin Pro Gly Thr lie 
165 170 175 

Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 

L&Q iR'i nn 



Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 

Ala Ala Arg Thr Asp Thr Thr Ser Leu lie Asp Ala Thr Leu Asn Gly 

210 215 220 

Ser Leu Thr Ala Leu Asp lie Arg Glu Pro His Glu Val Leu Leu Lys 

225 230 235 240 

Asp Leu Pro Glu Gly Ala Thr Ser Leu Lys Leu Pro Leu Ser Gin lie 
245 250 255 

Thr Ser Asp Ser Asp lie Leu Glu Ala Leu Ser Gly lie Asp Gly Asp 
260 265 270 

lie Leu Val Tyr Cys Ala Ser Gly lie Arg Ser Ser Asp Phe lie Asp 
275 280 285 
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Asn Tyr Ser His Leu Gly His Lys Phe Val Asn Leu Pro Gly Gly Val 
290 295 300 

Asn Ala Leu 
305 



<210> 529 

<211> 259 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (259) 
<223> RXA01360 

<400> 529 

gtggcaatca acgccgcggt cgtacccaga tcccagtggt cacgcgccat ttgtgacaac 60 

gattccgtag aagttctcac cgcaattcag ggaggttaaa atg ctg cat att get 115 

Met Leu His lie Ala 
1 5 

gat aaa act ttc gat tec cac etc ate atg ggc ace gge gga gee ace 163 
Asp Lys Thr Phe Asp Ser His Leu He Met Gly Thr Gly Gly Ala Thr 
10 15 20 

tct cag geg ttg ctg gag gaa tec ctt gte gee agt gga act caa ttg 211 
Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala Ser Gly Thr Gin Leu 
25 30 35 

ace acc gtg gcg atg cgt cga cac caa gca acc ace tct age gga gaa 259 
Thr Thr Val Ala Met Arg Arg His Gin Ala Thr Thr Ser Ser Gly Glu 
40 45 50 



<210> 530 
<211> 53 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 530 

Met Leu His He Ala Asp Lys Thr Phe Asp Ser His Leu He Met Gly 
15 10 15 

Thr Gly Gly Ala Thr Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala 

20 25 30 

Ser Gly Thr Gin Leu Thr Thr Val Ala Met Arg Arg His Gin Ala Thr 
35 40 45 

Thr Ser Ser Gly Glu 
50 



<210> 531 

<211> 629 

<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 
<222> (1) , , (606) 
<223> RXA01361 

<400> 531 

gcc gac get gtg ate tct att gat ggc cac gat ccg tgt ttg acc gtg 48 

Ala Asp Ala Val lie Ser lie Asp Gly His Asp Pro Cys Leu Thr Val 
15 10 15 

acg atg aat teg ggg gtg agg gtt gcg teg aaa age gtt gtt gtt ttg 96 
Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 
20 25 30 

gcg gcg ggc ctg ggc gcc gca age att ccc ggc tgg ttt gag ggc gcg 144 
Ala Ala Gly Leu Gly Ala Ala Ser lie Pro Gly Trp Phe Glu Gly Ala 
35 40 45 

aac cca ttg cag ttg agg ccg gtg tac ggc gat att gtg ege gtg cgc 192 
Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp lie Val Arg Val Arg 
50 55 60 

gtg ccg gag cga ctg cag ccg atg gtc acc aag gtg gtg cgc ggg ttt 240 
Val Pro Glu Arg Leu Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 

gtg gaa gat cgt cag att tat ate att ccg cgt ace gat ggc acc etc 288 
Val Glu Asp Arg Gin lie Tyr lie lie Pro Arg Thr Asp Gly Thr Leu 
85 90 95 

gcg ate ggc gcg aca age cgt gag gat cac ccg caa cet cga acg ggc 336 
Ala lie Gly Ala Thr Ser ArgjGlu Asp His Pro Gin Pro Arg Thr Gly 
100 ^ 105 110 

gca gtg cat gat ttg eta cgc gat get ate cgt ttg att ccg ggc att 384 
Ala Val His Asp Leu Leu Arg Asp Ala lie Arg Leu lie Pro Gly lie 
115 120 125 

gaa gaa acc gaa ttt ate gaa gtc acc tgc ggc gcc cgc ccc ggc acc 432 
Glu Glu Thr Glu Phe lie Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 

ccg gat gac ctg ccg tac ctg gga tgg gtt gga tec aat gtg att gcg 480 
Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val lie Ala 
145 150 155 160 

tec aca gga tat ttc cgc cat gga att ttg ctg tea gcc ett ggt gca 528 
Ser Thr Gly Tyr Phe Arg His Gly lie Leu Leu Ser Ala Leu Gly Ala 
165 170 175 

cgc get gcc gtt gat atg gca acc aac cag cca ctg ttc ccc act ett 576 
Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 

180 185 190 

gat gtg tgc gat ccg ttt cgc cac caa att taaggatttt tcacaagtga 626 
Asp Val Cys Asp Pro Phe Arg His Gin lie 
195 200 

tta 629 
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<210> 532 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 532 

Ala Asp Ala Val He Ser He Asp Gly His Asp Pro Cys Leu Thr Val 
15 10 15 

Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 
20 25 30 

Ala Ala Gly Leu Gly Ala Ala Ser He Pro Gly Trp Phe Glu Gly Ala 
35 40 45 

Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp He Val Arg Val Arg 
50 55 60 

Val Pro Glu Arg Leu Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 

Val Glu Asp Arg Gin He Tyr He He Pro Arg Thr Asp Gly Thr Leu 
85 90 95 

Ala He Gly Ala Thr Ser Arg Glu Asp His Pro Gin Pro Arg Thr Gly 
100 105 110 

Ala Val His Asp Leu Leu Arg Asp Ala He Arg Leu He Pro Gly He 

115 120 125 

Glu Glu Thr Glu Phe He Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 

Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val He Ala 
145 150 155 160 

Ser Thr Gly Tyr Phe Arg His Gly He Leu Leu Ser Ala Leu Gly Ala 
165 170 175 

Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 
180 185 190 

Asp Val Cys Asp Pro Phe Arg His Gin He 
195 200 



<210> 533 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA01208 

<400> 533 

tactaggcac ggggtgccaa ccggatggaa aaattccgga ggctgagaaa acacccgttg 60 
aacctgctct agctcgtact agcgaaggga tggccttaac gtg get aac teg ttt 115 
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Val Ala Asn Ser Phe 
1 5 

teg gat tct tta act ctt gtt cga caa aac act ccc ctt gtt cag tgt 163 
Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr Pro Leu Val Gin Cys 
10 15 20 

ttg acc aac tct gtg gtc atg caa ttc acg gcc aat gtg ttg ctt gcc 211 
Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala Asn Val Leu Leu Ala 
25 30 35 

gcg ggt gcg acc cct gcg atg gtg gat act cca get gaa teg gca gaa 259 
Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro Ala Glu Ser Ala Glu 
40 45 50 

ttc gcc get gtg gcc aat gga gtg etc ate aat gcg gga act cct tct 307 
Phe Ala Ala Val Ala Asn Gly Val Leu lie Asn Ala Gly Thr Pro Ser 
55 60 65 

gcg gag caa tac caa ggc atg acc aag gcc att gag ggt gca cga aaa 355 
Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala lie Glu Gly Ala Arg Lys 
70 75 80 85 

get ggc aca cca tgg gtg tta gac cca gtt get gtg ggt ggg ttg teg 403 
Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala Val Gly Gly Leu Ser 
90 95 100 

gag agg acc aag tat gcg gag gga ate gtc gat aag cag cct gcc gca 451 
Glu Arg Thr Lys Tyr Ala Glu Gly lie Val Asp Lys Gin Pro Ala Ala 
105 110 115 

att cgt gga aac gcc tea gag gtc gtg gcg ctt gcg ggg etc ggt gcc 499 
lie Arg Gly Asn Ala Ser Glu Val Val Ala Leu Ala Gly Leu Gly Ala 
120 125 130 

ggt ggg cgc ggc gta gac gcg acc gat tec gtg gaa gtg gcg ttg gag 547 
Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val Glu Val Ala Leu Glu 
135 140 145 

gcg gcg caa ttg ttg gcc aag cgc act ggt ggc gtc gtg get gtc tct 595 
Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly Val Val Ala Val Ser 
150 155 160 165 

ggt gcg gag gac ttg att gtg tct gcg gat egg gtg acg tgg ttg cgt 643 
Gly Ala Glu Asp Leu lie Val Ser Ala Asp Arg Val Thr Trp Leu Arg 
170 175 180 

teg ggg gat ccg atg ttg cag ctg gtg att ggc act gga tgc tct ttg 691 
Ser Gly Asp Pro Met Leu Gin Leu Val lie Gly Thr Gly Cys Ser Leu 
185 190 195 

ggc gcg ctg aca get gca tat eta ggc gcc acg gtt gac tea gat att 739 
Gly Ala Leu Thr Ala Ala Tyr Leu Gly Ala Thr Val Asp Ser Asp lie 
200 205 210 

tec gcg cac gat get gtg ttg get gcg cat gcc cat gtg ggt get get 787 
Ser Ala His Asp Ala Val Leu Ala Ala His Ala His Val Gly Ala Ala 
215 220 225 

ggc cag att gca gca cag aag gca teg gcg cca ggc age ttt gcg gtg 835 
Gly Gin lie Ala Ala Gin Lys Ala Ser Ala Pro Gly Ser Phe Ala Val 
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230 235 240 245 

gcg ttt att gat gcg ctt tat gac gtg gat gcc cag get gtg gcc teg 883 
Ala Phe lie Asp Ala Leu Tyr Asp Val Asp Ala Gin Ala Val Ala Ser 
250 255 260 

ttg gtt gat gtg cga gag gcc tgaaaagtac gtgactgatt ttt 927 
Leu Val Asp Val Arg Glu Ala 
265 



<210> 534 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 534 

Val Ala Asn Ser Phe Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr 
15 10 15 

Pro Leu Val Gin Cys Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala 
20 25 30 

Asn Val Leu Leu Ala Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro 
35 40 45 

Ala Glu Ser Ala Glu Phe Ala Ala Val Ala Asn Gly Val Leu He Asn 
50 55 60 

Ala Gly Thr Pro Ser Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala He 
65 70 75 80 

Glu Gly Ala Arg Lys Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala 
85 90 95 

Val Gly Gly Leu Ser Glu Arg Thr Lys Tyr Ala Glu Gly He Val Asp 
100 105 110 

Lys Gin Pro Ala Ala He Arg Gly Asn Ala Ser Glu Val Val Ala Leu 
115 120 125 

Ala Gly Leu Gly Ala Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val 
130 135 140 

Glu Val Ala Leu Glu Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly 
145 150 155 160 

Val Val Ala Val Ser Gly Ala Glu Asp Leu He Val Ser Ala Asp Arg 
165 170 175 

Val Thr Trp Leu Arg Ser Gly Asp Pro Met Leu Gin Leu Val He Gly 
180 185 190 

Thr Gly Cys Ser Leu Gly Ala Leu Thr Ala Ala Tyr Leu Gly Ala Thr 
195 200 205 

Val Asp Ser Asp He Ser Ala His Asp Ala Val Leu Ala Ala His Ala 
210 215 220 

His Val Gly Ala Ala Gly Gin He Ala Ala Gin Lys Ala Ser Ala Pro 
225 230 235 240 
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Gly Ser Phe Ala Val Ala Phe lie Asp Ala Leu Tyr Asp Val Asp Ala 
245 250 255 

Gin Ala Val Ala Ser Leu Val Asp Val Arg Glu Ala 
260 265 



<210> 535 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) - . (1000) 
<223> RXA00838 

<400> 535 

tcgtctaata gtgctgccaa tccaccggcc atcgatgact cctttgtaga gaaggggtag 60 

tgcttacaaa tcttatctgt gctcaggcaa gatagcaggt atg aaa att gcg ate 115 

Met Lys lie Ala lie 
1 5 

gtt ggc get ggt gca gtt ggt gga tat ttc gga gcg ttg tta caa gaa 163 
Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly Ala Leu Leu Gin Glu 
10 15 20 

tct ggt gca gat ate aeg atg gtt gca cgt gga cga aca tta gaa gee 211 
Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly Arg Thr Leu Glu Ala 
25 30 35 

ttg aag tct aaa gga etc cac ate aac gat gca aga ggc gaa cgc tac 259 
Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala Arg Gly Glu Arg Tyr 
40 45 50 

gta cca att cct gca gtt gcg age gtg caa gaa eta aaa gat gca gat 307 
Val Pro lie Pro Ala Val Ala Ser Val Gin Glu Leu Lys Asp Ala Asp 
55 60 65 

gta gtg atg att get act aaa gca tta teg egg tct tta gat etc get 355 

70 75 80 85 

gaa ett ttg ggt ggg ata cct gcg aat teg gtg gte gcg att act cag 403 
Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val Val Ala lie Thr Gin 
90 95 100 

aat teg att gaa tct get gat eta gca gcg aag agt ate ggt get gat 451 
Asn Ser lie Glu Ser Ala Asp Leu Ala Ala Lys Ser lie Gly Ala Asp 
105 110 115 

cgt gtg tgg cct ggt gtg gtt cgt ggg ttc ttt gtt cat gag ggg cca 499 
Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe Val His Glu Gly Pro 
120 125 130 

gee tea gtg tea tac aag gga ggc cca ctg tec tac aeg ttt ggt gat 547 
Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser Tyr Thr Phe Gly Asp 
135 140 145 
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tct ggt gaa ctt tct agg caa ttc gca age act ctt gaa cag gcc ggt 595 
Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr Leu Glu Gin Ala Gly 
150 155 160 165 



att gac gga gtt ctg cat ccc gat att ttg gtg gat gtg tgg gag aaa 
He Asp Gly Val Leu His Pro Asp He Leu Val Asp Val Trp Glu Lys 
170 175 180 



643 



gcc atg ttc gta gag gtt ttc ggc ggg ttg ggg get ttc gtc gaa aag 691 
Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly Ala Phe Val Glu Lys 
185 190 195 

caa tta ggt acc ttg cgt acg cat ttt agg get tec ctg gaa gcc ttg 739 
Gin Leu Gly Thr Leu Arg Thr Kis Phe Arg Ala Ser Leu Glu Ala Leu 
200 205 210 

atg gaa gag gtg get gag gtg get cgc geg gca ggt gtt gcg ttg ccg 
Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala Gly Val Ala Leu Pro 
215 220 225 

age gat gcg gtg gag cgc acc atg aat ttt gcg gat egg atg cct gag 
Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala Asp Arg Met Pro Glu 
230 235 240 245 

aat teg acg agt teg atg cag cgt gat ttg gee gcg gga gtg get agt 
Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala Ala Gly Val Ala Ser 
250 255 260 

gag ctt gag get cag aca ggt gca att gtg egg gca geg cac aaa gtg 
Glu Leu Glu Ala Gin Thr Gly Ala He Val Arg Ala Ala His Lys Val 
265 270 . 275 

ggt gtg aaa act ccg ctt cat gac ctt att tat get ggt ctt aag ctg 979 
Gly Val Lys Thr Pro Leu His Asp Leu He Tyr Ala Gly Leu Lys Leu 
280 285 290 

aaa gaa gag gaa aat tea ctt tagggataga ateaagatec atg 
1023 

Lys Glu Glu Glu Asn Ser Leu 
295 300 
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<210> 536 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 536 

Met Lys He Ala He Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly 
15 10 15 

Ala Leu Leu Gin Glu Ser Gly Ala Asp He Thr Met Val Ala Arg Gly 
20 25 30 

Arg Thr Leu Glu Ala Leu Lys Ser Lys Gly Leu His He Asn Asp Ala 
35 40 45 

Arg Gly Glu Arg Tyr Val Pro He Pro Ala Val Ala Ser Val Gin Glu 
50 55 60 

Leu Lys Asp Ala Asp Val Val Met He Ala Thr Lys Ala Leu Ser Arg 
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65 70 75 80 

Ser Leu Asp Leu Ala Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val 
85 90 95 

Val Ala lie Thr Gin Asn Ser lie Glu Ser Ala Asp Leu Ala Ala Lys 
100 105 110 

Ser lie Gly Ala Asp Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe 
115 120 125 

Val His Glu Gly Pro Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser 
130 135 140 

Tyr Thr Phe Gly Asp Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr 
145 150 155 160 

Leu Glu Gin Ala Gly lie Asp Gly Val Leu His Pro Asp lie Leu Val 
165 170 175 

Asp Val Trp Glu Lys Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly 
180 185 190 

Ala Phe Val Glu Lys Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala 
195 200 205 

Ser Leu Glu Ala Leu Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala 
210 215 220 

Gly Val Ala Leu Pro Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala 
225 230 235 240 

Asp Arg Met Pro Glu Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala 
245 250 255 

Ala Gly Val Ala Ser Glu Leu Glu Ala Gin Thr Gly Ala lie Val Arg 
260 265 270 

Ala Ala His Lys Val Gly Val Lys Thr Pro Leu His Asp Leu lie Tyr 
275 280 285 

Ala Gly Leu Lys Leu Lys Glu Glu Glu Asn Ser Leu 
290 -^nn 



<210> 537 
<211> 693 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA02400 

<400> 537 

aggtgccccc aacgttgcct gttgactgca aattttccga aagaatccat aaactacttc 60 

tttaagtcgc cagattaaag tcgtcaatga aaggacatac atg tct att tec cgc 115 

Met Ser He Ser Arg 
1 5 
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acc gtc ttc ggc ate gca gcc acc gca gcc ctg tct gca get etc gtt 163 
Thr Val Phe Gly He Ala Ala Thr Ala Ala Leu Ser Ala Ala Leu Val 
10 15 20 

gcg tgt tet cca cct eae cag cag gat tec eea gtc cag cge ace aat 211 
Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro Val Gin Arg Thr Asn 
25 30 35 

gag ate ttg act act tet cag aae cca act tct gcg age age ace tea 259 
Glu He Leu Thr Thr Ser Gin Asn Pro Thr Ser Ala Ser Ser Thr Ser 
40 45 50 

ace tct tec gca acg act act tec tea get cct gtg gaa gag gac gca 307 
Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro Val Glu Glu Asp Val 
55 60 65 

gag ate gtt gtt tea cca gca gcg ttg gtg gae ggt gag eag gtt ace 355 
Glu He Val Val Ser Pro Ala Ala Leu Val Asp Gly Glu Gin Val Thr 
70 75 80 85 

ttc gaa ate tet gga ett gat eea gag ggc ggc tac tac gca gcg ate 403 
Phe Glu T]f Ser Gly Leu Asp Pro Glu Gly Gly Tyr Tyr Ala Ala He 
90 95 100 

tge gat tec gta gcg aae cct ggt aae cca gtt cct tct tge acc ggc 451 
Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val Pro Ser Cys Thr Gly 
105 110 115 

gaa atg get gat ttc acg tec eag gca tgg ttg age aae tec eag cec 499 
Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu Ser Asn Ser Gin Pro 
120 125 130 

ggc gcg act gta gag ate gca gaa gae ggc ace gca act gtg gag ett 547 
Gly Ala Thr Val Glu He Ala Glu Asp Gly Thr Ala Thr Val Glu Leu 
135 140 145 



gaa 



get acc gca acc ggc act ggc ttg gac tge acc act cag get tgt 595 
Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys Thr Thr Gin Ala Cys 
150 155 160 165 



gta gcg aag gtc ttc ggc gat eat acc gaa ggt ttc egc gat gtt get 643 
Val Ala Lys Val Phe Gly Asp His Thr Glu Gly Phe Arg Asp Val Ala 
170 175 180 

gaa gtc eea gtt act ttc gca gcc get taagttttct taaaacgcac 690 
Glu Val Pro Val Thr Phe Ala Ala Ala 
185 190 



tea 



693 



<210> 538 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 538 

Met Ser He Ser Arg Thr Val Phe Gly He Ala Ala Thr Ala Ala Leu 
15 10 15 
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Ser Ala Ala Leu Val Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro 
20 25 30 

Val Gin Arg Thr Asn Glu lie Leu Thr Thr Ser Gin Asn Pro Thr Ser 
35 40 45 

Ala Ser Ser Thr Ser Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro 
50 55 60 

Val Glu Glu Asp Val Glu lie Val Val Ser Pro Ala Ala Leu Val Asp 
65 70 75 80 

Gly Glu Gin Val Thr Phe Glu lie Ser Gly Leu Asp Pro Glu Gly Gly 
85 90 95 

Tyr Tyr Ala Ala lie Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val 
100 105 110 

Pro Ser Cys Thr Gly Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu 
115 120 125 

Ser Asn Ser Gin Pro Gly Ala Thr Val Glu lie Ala Glu Asp Gly Thr 
130 135 140 

Ala Thr Val Glu Leu Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys 
145 150 155 160 

Thr Thr Gin Ala Cys Val Ala Lys Val Phe Gly Asp His Thr Glu Gly 
165 170 175 

Phe Arg Asp Val Ala Glu Val Pro Val Thr Phe Ala Ala Ala 
180 185 190 



<210> 539 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXN01209 



<400> 539 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala lie 
25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
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40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 307 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gcc gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His He Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser He Glu 
105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gcc gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val He Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gcc tct act gcg 547 
Val Ala Leu Pro Asp Val He Gly He Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly He Ala Glu 
150 155 160 165 

ate gcc get gta get caa gac cac ggc ate gca tea gta get att gga 643 
He Ala Ala Val Ala Gin Asp His Gly He Ala Ser Val Ala He Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gcc gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg ace gcc gcc aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu He Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act tte teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gcc tte gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 



teg cct tct gcc cca cgt gtg ttg tct att gca ggc act gat ccc aca 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 
250 255 260 



883 



ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 

Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 
265 270 275 

ggc tac ggc atg tgc gtt gtg ace teg ctg gtc gcg caa aac acc cac 979 

Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 
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ggc gtc aac acg ate cac acc cca ccc teg acc ttt ttg gaa gaa cag 
1027 

Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 

295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gcc ate aag etc ggc 
1075 

Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gcc gae acc gtc gat ctg gtg get tea tgg ctt ggt 
1123 

Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ett gat ecc gtc atg ate gcc acc 
1171 

Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 

345 350 355 

age ggt gat cge eta ctg gat gcg age get gaa gaa teg ctg egc egc 
1219 

Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc ace eeg aat ate ccc gaa ctt gcc 
1267 

Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 

375 380 385 

gtg ttg tgc gac agt get cct gcc ate acc atg gat gag gcc att get 
1315 

Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 

390 395 400 405 

cag get cag gga ttt gcg egg act eat gac acc ate gtc att gtc aag 
1363 

Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg egc ccc 
1411 



Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg tte cag gtg gaa aac ctg cgt gtc aac ace acc aac 
1459 

Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tee cat ggc aca ggc tgt teg etc tct gcg tea ctt gee acc aag ate 

1507 

Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 

gee gee ggc gaa age gtg gaa 
1528 

Ala Ala Gly Glu Ser Val Glu 
470 475 
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<210> 540 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicuin 
<400> 540 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He 
20 25 30 

Val Asp Ser Ala He Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp He Ala Val Glu Leu Gly Leu His Leu His He Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 110 

Gly Leu Ser He Glu Asn Leu Asp Gin Leu His Ala Val He Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val He Gly He Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly He Ala Glu He Ala Ala Val Ala Gin Asp His Gly He Ala 
165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu He Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 
260 265 270 

He Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 
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Ala Gin Asn Thr His Gly Val Asn Thr lie His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val ?he Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala lie Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 

Val Met lie Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
370 375 380 

lie Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met 
385 390 395 400 

Asp Glu Ala lie Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

lie Val lie Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 

Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys lie Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 541 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> , 



< 2 2 1 > CDS 

<222> (101) (1528) 
<223> FRXA01209 

<400> 541 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gea att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala lie 
25 30 35 
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tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 

Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 

40 45 50 

gaa gat gtt cat gcg gca gca aag gag ctg aaa gaa etc tgc gat get 307 

Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 

55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gcc gtt gag 355 

Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp He Ala Val Glu 

70 75 80 85 



ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 
Leu Gly Leu His Leu Kis He Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 



teg cct tct gcc cca cgt gtg ttg tct att gca ggc act gat cec aca 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 
250 255 260 



403 



gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser He Glu 
105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gcc gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val He Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ceg gtg gcc tct act gcg 547 
Val Ala Leu Pro Asp Val He Gly He Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly He Ala Glu 
150 155 160 165 

ate gcc get gta get caa gac cac ggc ate gca tea gta get att gga 643 
He Ala Ala Val Ala Gin Asp His Gly He Ala Ser Val Ala He Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gcc aat cca gea get 739 
Gly Leu Cys Val Val Ser Glu He Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

geg gca act cgc ctg egg act get ttt caa cct act tte teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee tte gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 



883 



ggt ggt gca ggt att cag get gat ctg aag tee att gca gca ggt ggc 931 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 
265 270 275 
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ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 
1027 

Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gcc ate aag etc ggc 
1075 

Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gee gac acc gtc gat ctg gtg get tea tgg ett ggt 
1123 

Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ett gat ccc gtc atg ate gee acc 
1171 

Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 
345 350 355 

age ggt gat ege eta ctg gat gcg age get gaa gaa teg ctg cge cgc 
1219 

Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gcc gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ett gee 
1267 

Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gcc ate acc atg gat gag gcc att get 

1315 

Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 

390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 
1363 

Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 

A-i^ Aon 

ggt gga cat ctg act ggc gcg ett get gat aac get gtc gtg cgc ccc 
1411 

Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 
1459 

Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ett gcc ace aag ate 
1507 

Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 

455 460 465 

gcc gee ggc gaa age gtg gaa 
1528 



780 

OCIO < vVC C''">Cfl4 3A2 I ■> 



wo 01/(10843 



PC 17IBOO/00923 



Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 542 
<211> 476 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 542 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He 
20 25 30 

Val Asp Ser Ala He Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp He Ala Val Glu Leu Gly Leu His Leu His He Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 

100 105 110 

Gly Leu Ser He Glu Asn Leu Asp Gin Leu His Ala Val He Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val He Gly He Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly He Ala Glu He Ala Ala Val Ala Gin Asp His Gly He Ala 
165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu He Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 
260 265 270 
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lie Ala Ala Gly Gly Gly Tyr Gly Men Cys Val Val Thr Ser Leu Val 
275 280 285 

Ala Gin Asn Thr His Gly Val Asn Thr He His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 

305 310 315 320 

Ala He Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 

Val Met lie Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
370 375 380 

lie Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala He Thr Met 
385 390 395 400 

Asp Glu Ala He Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

He Val He Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 

Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys He Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 543 
<211> 723 



<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> ( 101) . . (700) 

<223> RXN01413 

<400> 543 

tttgccctat tggaagaagt aaattccaca ccttcacttt ccaatacttc ttttggtgag 60 

cgggtttcct cagcgtttaa ccatctgaaa ccatctgaga ttg acc cat ctg ttc 115 

Leu Thr His Leu Phe 
1 5 

tta gaa etc gat gag cgt tta gta ctg ggt gtt cag caa gat ggt tac 163 
Leu Glu Leu Asp Glu Arg Leu Val Leu Gly Val Gin Gin Asp Gly Tyr 
10 15 20 
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gtc gtt acc cca aat aac tec gag get tec ace etc tec ggc ctt gag 
Val Val Thr Pro Asn Asn Phe Glu Ala Ser Thr Leu Ser Gly Leu Glu 
70 75 80 85 



ttc tct gag cca aag att ggt gaa gag cgc gtt tec ggc gca gtc tgc 
Phe Ser Glu Pro Lys lie Gly Glu Glu Arg Val Ser Gly Ala Val Cys 
135 140 145 



gat get gtt gca tec aac gca cct ttt acc tec gta tgg ctt get gag 
Asp Ala Val Ala Ser Asn Ala Pro Phe Thr Ser Val Trp Leu Ala Glu 
185 190 195 



259 



caa tgg act gag cat ttg ttc egg etg cca etg caa cat etc cgt aac 211 

Gin Trp Thr Glu His Leu Phe Arg Leu Pro Leu Gin His Leu Arg Asn 
25 30 35 

teg cec aat gae etg cag gga ttg aag ata ega tgg tgt gaa ctt tat 

Ser Pro Asn Asp Leu Gin Gly Leu Lys He Arg Trp Cys Glu Leu Tyr 
40 45 50 

tec aca acg ggg aaa gat caa ggg gta gaa ctt etg cct caa gca ace 307 

Ser Thr Thr Gly Lys Asp Gin Gly Val Glu Leu Leu Pro Gin Ala Thr 
55 60 65 



355 



aag ctt gag ace gtc gag gae etc aag gag get gee cgc etc att tat 403 
Lys Leu Glu Thr Val Glu Asp Leu Lys Glu Ala Ala Arg Leu He Tyr 
90 95 100 

gag caa ggc cec cag tac gta gtc gtc aag ggt ggc atg gae ttc cec 451 
Glu Gin Gly Pro Gin Tyr Val Val Val Lys Gly Gly Met Asp Phe Pro 
105 110 115 

ggc gag aac gee gtg gat gtg ctt ttc gae gga tec tec tac cac gtc 499 
Gly Glu Asn Ala Val Asp Val Leu Phe Asp Gly Ser Ser Tyr His Val 
120 125 130 



547 



acc ttc gca get gtt ate ace gca gag eta gca aag ggt get gag gtt 595 
Thr Phe Ala Ala Val He Thr Ala Glu Leu Ala Lys Gly Ala Glu Val 
150 155 160 165 

gta gae cca gtg gca ace gca aag cgt gtg gtc ace cgt gcg gtt caa 643 
Val Asp Pro Val Ala Thr Ala Lys Arg Val Val Thr Arg Ala Val Gin 
170 175 180 



691 



gae aac aag tagagtttta aaataccgat caa 723 
Asp Asn Lys 
200 



<210> 544 
<211> 200 
<212> PRT 

<213> Corynebaeterium glutamic^jm 
<400> 544 

Leu Thr His Leu Phe Leu Glu Leu Asp Glu Arg Leu Val Leu Gly Val 
15 10 15 

Gin Gin Asp Gly Tyr Gin Trp Thr Glu His Leu Phe Arg Leu Pro Leu 
20 25 30 
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Gin His Leu Arg Asn Ser Pro Asn Asp Leu Gin Gly Leu Lys lie Arg 
35 40 45 

Trp Cys Glu Leu Tyr Ser Thr Thr Gly Lys Asp Gin Gly Val Glu Leu 
50 55 60 

Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu Ala Ser Thr 
65 70 75 80 

Leu Ser Gly Leu Glu Lys Leu Glu Thr Val Glu Asp Leu Lys Glu Ala 
85 90 95 

Ala Arg Leu lie Tyr Glu Gin Gly Pro Gin Tyr Val Val Val Lys Gly 
100 105 110 

Gly Met Asp Phe Pro Gly Glu Asn Ala Val Asp Val Leu Phe Asp Gly 
115 120 125 

Ser Ser Tyr His Val Phe Ser Glu Pro Lys lie Gly Glu Glu Arg Val 
130 135 140 

Ser Gly Ala Val Cys Thr Phe Ala Ala Val lie Thr Ala Glu Leu Ala 
145 150 155 160 

Lys Gly Ala Glu Val Val Asp Pro Val Ala Thr Ala Lys Arg Val Val 
165 170 175 

Thr Arg Ala Val Gin Asp Ala Val Ala Ser Asn Ala Pro Phe Thr Ser 
180 185 190 

Val Trp Leu Ala Glu Asp Asn Lys 
195 200 



<210> 545 

<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 



<400> 545 

tcagaagcta ccggcggcgc cggcatccag gttgatttga agaccttcca gcatttaaga 60 

tgtttatggc attgggtcca tcacatgctt gggtggcctt ttg ate eta aag aca 115 

Leu lie Leu Lys Thr 

1 5 

act gga ate ace gtt ttg tec egg ttt gat gcg cag gtt ate get aat 163 

Thr Gly lie Thr Val Leu Ser Arg Phe Asp Ala Gin Val lie Ala Asn 
10 15 20 

cag att gag gee gcc ace gea gcg cac gat ctt gat gtg gtg aag ate 211 

Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val Lys lie 
25 30 35 

ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc get ttg 259 

Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr Ala Leu 
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40 45 50 

gag gaa aac age ttc aag cac get gtc eta gac ccg gta ctg ate tgc 

Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu He Cys 
55 60 65 



gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac ttc gag 
Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu 
90 95 100 



307 



aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gcc ctt cgc 355 
Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala Leu Arg 
70 75 80 85 



403 



gcc acc acc ctg tct ggc eta gac aag ctg gag acc ate gac gac ctg 451 
Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp Asp Leu 
105 110 115 

aag gaa gca gcc cgc etc att cat gag caa gga cct cag tac gtc gtt 499 
Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr Val Val 
120 125 130 

gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac gta ctt 547 
Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp Val Leu 
135 140 145 

ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate ggc gac 595 
Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He Gly Asp 
150 155 160 165 

gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate acc gca 643 
Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He Thr Ala 
170 175 180 

gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc acc get aag 691 
Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr Ala Lys 
185 190 195 

cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac gca ccg 739 
Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn Ala Pro 
200 205 210 

ttt ace tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt aaacaagctc 792 
Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
215 220 

cct 795 



<210> 546 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 546 

Leu He Leu Lys Thr Thr Gly He Thr Val Leu Ser Arg Phe Asp Ala 
15 10 15 

Gin Val He Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu 
20 25 30 
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Asp Val Val Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr 
35 40 45 

Val Ala Thr Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp 
50 55 60 

Pro Val Leu lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr 
65 70 75 80 

Asp Thr Ala Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr 
85 90 95 

Pro Asn Asn Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu 
100 105 110 

Thr lie Asp Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly 
115 120 125 

Pro Gin Tyr Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn 
130 135 140 

Ala Val Asp Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu 
145 150 155 160 

Pro Lys lie Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala 
165 170 175 

Ala Val lie Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala 
180 185 190 

Val Thr Thr Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val 
195 200 205 

Ala Ser Asn Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
210 215 220 



<210> 547 
<211> 638 

<"^^> 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (615) 
<223> FRXA01617 

<400> 547 

get aat cag att gag gcc gcc acc gca gcg cac gat ctt gat gtg gtg 48 
Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

aag ate ggt atg ttg ggt aet cct gea acg ate gat act gtg gea acc 96 
Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 
20 25 30 

get ttg gag gaa aac age ttc aag cae gtt gtc eta gac ccg gta ctg 144 
Ala Leu Glu Glu Asn Sor Phe Lys His Val Val Leu Asp Pro Val Leu 
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35 40 45 

ate tgc aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gcc 
He Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 



192 



ctt cgc gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac 240 
Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

ttc gag gcc acc acc ctg tct ggc eta gac aag ctg gag acc ate gac 288 
Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp 
85 90 95 

gac ctg aag gaa gca gcc cgc etc att cat gag caa gga ect cag tac 336 
Asp Leu Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr 
100 105 110 

gtc gtt gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac 384 
Val Val Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

gta ctt ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate 432 
Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He 
130 135 140 

ggc gac gag cgc gtc tec ggc get ggc tgt ace ttc gca get gtc ate 480 
Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He 
145 150 155 160 



acc gca gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc ace 
Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 

get aag cgc gta gtc ace cgc gca gtg aag gac get gtc gca tee aac 
Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 

gca ceg ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatett 
Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 

aaaeaagcte ect 



528 



576 



625 



638 



<210> 548 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 548 

Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

Lys He Gly Met Leu Gly Thr Pro Ala Thr He Asp Thr Val Ala Thr 
20 25 30 

Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

He Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
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50 

Leu Arg Ala Lys 
65 

Phe Glu Ala Thr 



Asp Leu Lys Glu 
100 

Val Val Val Lys 
115 

Val Leu Phe Asp 
130 

Gly Asp Glu Arg 
145 

Thr Ala Glu Leu 



Ala Lys Arg Val 
180 

Ala Pro Phe Thr 
195 



55 

Val Leu Pro Gin 
70 

Thr Leu Ser Gly 
85 

Ala Ala Arg Leu 



Gly Gly lie Asp 
120 

Gly Thr Asp Tyr 
135 

Val Ser Gly Ala 
150 

Ala Lys Gly Asn 
165 

Val Thr Arg Ala 



Ser Val Trp Leu 
200 



60 

Ala Thr Val Val 
75 

Leu Asp Lys Leu 
90 

lie His Glu Gin 
105 

Phe Pro Gly Asp 



His Val Phe Ser 
140 

Gly Cys Thr Phe 
155 

Ser Ala Val Asp 
170 

Val Lys Asp Ala 
185 

Ala Glu Asp Asn 



Thr Pro Asn Asn 
80 

Glu Thr lie Asp 
95 

Gly Pro Gin Tyr 
110 

Asn Ala Val Asp 
125 

Glu Pro Lys lie 



Ala Ala Val lie 
160 

Ala Val Thr Thr 
175 

Val Ala Ser Asn 
190 

Lys 
205 



<210> 549 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (892) 
<223> RXS01807 

<400> 549 

gctcaccgag ctggacacca agctccgcgc agtgcaggaa gaacacggcg agctggaaat 60 

gcagtggctg gaactcggcg aggaaatcga gggctagttc atg ccg teg gca ggc 115 

Met Pro Ser Ala Gly 
1 5 

gag gag att tta gag cag cgc gca cag ctg gag ttt gat cag cgc cgc 163 
Glu Glu lie Leu Glu Gin Arg Ala Gin Leu Glu Phe Asp Gin Arg Arg 
10 15 20 

gcc gat gtg gtg atg ate ggc age cag gtg gtt tat ggt tec gtg ggg 211 
Ala Asp Val Val Met lie Gly Ser Gin Val Val Tyr Gly Ser Val Gly 
25 30 35 

etc agt get gee att ccg gtg atg cac aae gaa ggc etc cgc gtg gte 259 
Leu Ser Ala Ala lie Pro Val Met His Asn Glu Gly Leu Arg Val Val 
40 45 50 

get gtc ccc ace gtg gtg tta agt tec atg ccg cgt tat gca agt Cet 307 
Ala Val Pro Thr Val Val Leu Ser Ser Met Pro Arg Tyr Ala Ser Ser 
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55 60 65 

cac cgc cag ccg acg teg gac caa tgg etc gcc gac gcg ctg caa gac 355 
His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala Asp Ala Leu Gin Asp 
70 75 80 85 

ctg gtg gat ctg ggg att ate gat gag gtt tec ace att tec ace ggc 403 
Leu Val Asp Leu Gly He He Asp Glu Val Ser Thr He Ser Thr Gly 
90 95 100 

tat ttt acc tec get tet cag gtg cgt gtg gtc get gcg tgg ctg cag 451 
Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val Ala Ala Trp Leu Gin 
105 110 115 

aaa ate cgc gaa ace cat ccg cat gtg cgc ate gtg gtg gat cec ate 499 
Lys He Arg Glu Thr His Pro His Val Arg He Val Val Asp Pro He 
120 125 130 

atg ggg gac agt gac gtg gga att tat gtc gcc gac gag ate gca ace 547 
Met Gly Asp Ser Asp Val Gly He Tyr Val Ala Asp Glu He Ala Thr 
135 140 145 

gee ate tgc cag gac tta tgc ect ctg get acc gga ate att cec aat 595 
Ala He Cys Gin Asp Leu Cys Pro Leu Ala Thr Gly He He Pro Asn 
150 155 160 165 

get ttc gag etc tec cac atg gtt ggc tec ggc gat ccg cgc teg ctg 
Ala Phe Glu Leu Ser His Met Val Gly Ser Gly Asp Pro Arg Ser Leu 
170 175 180 

etc ggc ccg ttt ggc gag tgg ate ate ate acc age gcc act gaa act 
Leu Gly Pro Phe Gly Glu Trp He He He Thr Ser Ala Thr Glu Thr 
185 190 195 

gtg ggc acc acc gtc ace cgc ate gtc acc cgt gac age gtc cag gaa 
Val Gly Thr Thr Val Thr Arg He Val Thr Arg Asp Ser Val Gin Glu 
200 205 210 

ate gee tec gcc ace gtc gat acc acg gee aaa ggg gca ggc gac gtc 
He Ala Ser Ala Thr Val Asp Thr Thr Ala Lys Gly Ala Gly Asp Val 
215 220 225 

tac gcc gca gca tta ate gcc gcc ctg cat aaa gat ttt teg ctt ate 
Tyr Ala Ala Ala Leu He Ala Ala Leu His Lys Asp Phe Ser Leu He 
230 235 240 245 

gac gcc gcc age cac gca tec aac acc gtc tgc gcc ggc ctg cag ace 
Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys Ala Gly Leu Gin Thr 
250 255 260 

aaa gcg ctt taggtttcgt ecgtetctga cag 915 
Lys Ala Leu 



643 



691 



739 



787 



835 



883 



<210> 550 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 550 
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Met Pro Ser Ala Gly Glu Glu lie Leu Glu Gin Arg Ala Gin Leu Glu 
15 10 15 

Fhe Asp Gin Arg Arg Ala Asp Val Val Met lie Gly Ser Gin Val Val 
20 25 30 

Tyr Gly Ser Val Gly Leu Ser Ala Ala lie Pro Val Met His Asn Glu 
35 40 45 

Gly Leu Arg Val Val Ala Val Pro Thr Val Val Leu Ser Ser Met Pro 
50 55 60 

Arg Tyr Ala Ser Ser His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala 
65 70 75 80 

Asp Ala Leu Gin Asp Leu Val Asp Leu Gly lie lie Asp Glu Val Ser 
85 90 95 

Thr lie Ser Thr Gly Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val 
100 105 110 

Ala Ala Trp Leu Gin Lys lie Arg Glu Thr His Pro His Val Arg lie 
115 120 125 

Val Val Asp Pro lie Met Gly Asp Ser Asp Val Gly lie Tyr Val Ala 
130 135 140 

Asp Glu lie Ala Thr Ala lie Cys Gin Asp Leu Cys Pro Leu Ala Thr 
145 150 155 160 

Gly lie lie Pro Asn Ala Phe Glu Leu Ser His Met Val Gly Ser Gly 
165 170 175 

Asp Pro Arg Ser Leu Leu Gly Pro Phe Gly Glu Trp lie lie He Thr 
180 185 190 

Ser Ala Thr Glu Thr Val Gly Thr Thr Val Thr Arg He Val Thr Arg 
195 200 205 

Asp Ser Val Gin Glu He Ala Ser Ala Thr Val Asp Thr Thr Ala Lys 
210 215 220 

nlv Ala Ac^rt \r^^ T^/T- 7^^^ T.^^.i tIo aI:^ Toil Two 



225 230 235 240 

Asp Phe Ser Leu He Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys 
245 250 255 

Ala Gly Leu Gin Thr Lys Ala Leu 
260 



<210> 551 

<211> 622 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622* 

<223> RXC01021 
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<400> 551 

cgagaggcct ttttggctct aagcctttta gtcgtgcgaa cgaaatctta agcagcctcg 60 

gtgccaccga gatcgattgg tcgctgtaag gtatctgatt atg tec agt tec gaa 115 

Met Ser Ser Ser Glu 



1 5 



age teg cgt tec gaa ggc teg cag cca gca ccg tct gta cag cct gaa 
Ser Ser Arg Ser Glu Gly Ser Gin Pro Ala Pro Ser Val Gin Pro Glu 
10 15 20 



gtc gag cag ctt tct gaa cgt cgt gca gag ate aat gca ctg aat gte 
Val Glu Gin Leu Ser Glu Arg Arg Ala Glu He Asn Ala Leu Asn Val 
55 60 65 



gga aat tct gga gta gtc ctt agt cag gtc ctt cge get att get cag 
Gly Asn Ser Gly Val Val Leu Ser Gin Val Leu Arg Ala He Ala Gin 
120 125 130 



tec att get cgc tee eta gtt gat egc gca att aca gat cct gtg gag 
Ser He Ala Arg Ser Leu Val Asp Arg Ala He Thr Asp Pro Val Glu 
150 155 160 165 

ggc act gtt gte act gtg ttg cgt tct 
Gly Thr Val Val Thr Val Leu Arg Ser 
170 



163 



cgc cgt get gat tea aeg ggg get cct gcg gca get tec aag gaa get 211 

Arg Arg Ala Asp Ser Thr Gly Ala Pro Ala Ala Ala Ser Lys Glu Ala 

25 30 35 

tec caa caa atg gae get gee gga gtt ctt gag tgg gee agg acc get 259 

Ser Gin Gin Met Asp Ala Ala Gly Val Leu Glu Trp Ala Arg Thr Ala 

40 45 50 



307 



ttt cct gtt cca gat gca gae act gga tea aac atg acc tac ace atg 355 
Phe Pro Val Pro Asp Ala Asp Thr Gly Ser Asn Met Thr Tyr Thr Met 
70 75 80 85 

aca get gcg ttg gat gaa gcg ctg aaa ctg ggg gag ttg ggt gat gtc 403 
Thr Ala Ala Leu Asp Glu Ala Leu Lys Leu Gly Glu Leu Gly Asp Val 
90 95 100 

gca agg att act gag get ttg get gtt ggt tct gtg cgt gga gee cga 451 
Ala Arg He Thr Glu Ala Leu Ala Val Gly Ser Val Arg Gly Ala Arg 
105 110 115 



499 



gca get get gae ggg gtt att gat ggc cac aca ate caa gaa gcg eta 547 
Ala Ala Ala Asp Gly Val He Asp Gly His Thr He Gin Glu Ala Leu 
135 140 145 



595 



622 



<210> 552 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 552 

Met Ser Ser Ser Glu Ser Ser Arg Ser Glu Gly Ser Gin Pro Ala Pro 
15 10 15 
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Ser Val Gin Pro 
20 

Ala Ser Lys Glu 
35 

Trp Ala Arg Thr 
50 

Asn Ala Leu Asn 
65 

Met Thr Tyr Thr 



Glu Leu Gly Asp 
100 

Val Arg Gly Ala 
115 

Arg Ala lie Ala 
130 

lie Gin Glu Ala 
145 

Thr Asp Pro Val 



Glu Arg Arg Ala 



Ala Ser Gin Gin 
40 

Ala Val Glu Gin 
55 

Val Phe Pro Val 
70 

Met Thr Ala Ala 
85 

Val Ala Arg lie 



Arg Gly Asn Ser 
120 

Gin Ala Ala Ala 
135 

Leu Ser lie Ala 
150 

Glu Gly Thr Val 
165 



Asp Ser Thr Gly 
25 

Met Asp Ala Ala 



Leu Ser Glu Arg 
60 

Pro Asp Ala Asp 
75 

Leu Asp Glu Ala 
90 

Thr Glu Ala Leu 
105 

Gly Val Val Leu 



Asp Gly Val lie 
140 

Arg Ser Leu Val 
155 

Val Thr Val Leu 
170 



Ala Pro Ala Ala 
30 

Gly Val Leu Glu 
45 

Arg Ala Glu lie 



Thr Gly Ser Asn 
80 

Leu Lys Leu Gly 
95 

Ala Val Gly Ser 
110 

Ser Gin Val Leu 
125 

Asp Gly His Thr 



Asp Arg Ala lie 
160 

Arg Ser 



<210> 553 
<211> 1107 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> RXN02246 



tgccgacgct ggcgtggatg ccttcgttgc aggttccgct gtgtacggcg ctgaggatcc 60 

caacaaggcg atccaggagt tgcgagcact cgcgcagtaa atg gat gtt gcg cac 115 

Met Asp Val Ala His 
1 5 

gcg tta gat ctg gcc cac cac gtg tea gat caa gtc cga ggc acc acc 163 

Ala Leu Asp Leu Ala His His Val Ser Asp Gin Val Arg Gly Thr Thr 
10 15 20 

age cct aat ccg cca gtc ggc get gtc att ttg gac gcc gac ggc gag 211 

Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu Asp Ala Asp Gly Glu 
25 30 35 

gtc gtt ggc gtt ggc gcc acg gca cct cct ggt ggc ccg cac gcc gaa 259 

Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly Gly Pro His Ala Glu 

40 45 50 



792 



DOC ID ^VVO 010084 3A2 I 



\\0 01/IMIS43 



PCT/IB(l(»/00923 



gtg gtg gcg ctt gca get gcc gga gtg cgt gcc aac ggg ggc acg gcg 307 
Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala Asn Gly Gly Thr Ala 
55 60 65 

gtg gtc acc etc gag ccg tgc aac cat tac ggc cgc acg ggt cca tgt 355 
Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly Arg Thr Gly Pro Cys 
70 75 80 85 

tec aag gcg ctt etc gac gcc ggg ate gca cac gtg ttt tac gcc aat 403 
Ser Lys Ala Leu Leu Asp Ala Gly He Ala His Val Phe Tyr Ala Asn 
90 95 100 

gcg gat cec ttc ccg tea gcc get ggg ggc ggt gcc ttt ttg gcg gag 451 
Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly Ala Phe Leu Ala Glu 
105 110 115 

gcg ggc gtc gat acg eat ttt tta gat gag egg ate agg gca ctg gag 499 
Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg He Arg Ala Leu Glu 
120 125 130 

cec tgg ctg gtt gcg acg cgt ctg ggc agg ccc cat gtc acg ttg aag 547 
Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro His Val Thr Leu Lys 
135 140 145 

ttt gcg tec acc gtg gac ggt ttt get ggt gcc acc gat ggc acc age 595 
Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala Thr Asp Gly Thr Ser 
150 155 160 165 

cag tgg att acc ggg ccg gat gcg egg gcg ttt gtg cac gaa gat ega 643 
Gin Trp He Thr Gly Pro Asp Ala Arg Ala Phe Val His Glu Asp Arg 
170 175 180 



agt aaa aga gat gcg ate ate gtg ggt acc ggt act gcg ttg act gat 
Ser Lys Arg Asp Ala He He Val Gly Thr Gly Thr Ala Leu Thr Asp 
185 190 195 



ttg get cgc ttg gga tat gag cag tac gcg gga ata cca gag get tta 
Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly He Pro Glu Ala Leu 
230 235 240 245 



691 



aat ccc tec ttg acg gcg egg ace gat acg ggt ctt tat gaa aat caa 739 
Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly Leu Tyr Glu Asn Gin 
200 205 210 

ccc agg cgc gtt gtt att ggc tec cgc gag gtt cca gca gat tec aac 787 
Pro Arg Arg Val Val He Gly Ser Arg Glu Val Pro Ala Asp Ser Asn 
215 220 225 



835 



tea gcg ctg tgg gat aaa ggg tgc ega gac att tta ate gaa ggt ggc 883 

Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He Leu He Glu Gly Gly 
250 255 260 

cca acg tta get ggg gca gcg ctg cgc tta ggc att gtt gat cag gtg 931 

Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly He Val Asp Gin Val 
265 270 275 

cag gcc tat gtt gcc ccc get ttg ttg ggc get gga ega tea gtg att 979 

Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala Gly Arg Ser Val He 

280 285 290 



793 
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aac tgg cca caa gaa acc acg atg gat cag att atg cgt ttt gac acc 
1027 

Asn Trp Pro Gin Glu Thr Thr Met Asp Gin lie Met Arg Phe Asp Thr 

295 300 305 

acg tec gtg aga cag ttg ggt tea gat gta ttg ata gaa atg atg aga 

1075 

Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu lie Glu Met Met Arg 

310 315 320 325 

aag gaa cac taaatgttca caggtattgt cga 
1107 

Lys Glu His 



<210> 554 
<211> 328 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 554 

Met Asp Val Ala His Ala Leu Asp Leu Ala His His Val Ser Asp Gin 
15 10 15 

Val Arg Gly Thr Thr Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu 
20 25 30 

Asp Ala Asp Gly Glu Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly 
35 40 45 

Gly Pro His Ala Glu Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala 
50 55 60 

Asn Gly Gly Thr Ala Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly 
65 70 75 80 

Arg Thr Gly Pro Cys Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His 
85 90 95 

Val Phe Tyr Ala Asn Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly 
100 105 110 

Ala Phe Leu Ala Glu Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg 
115 120 125 

lie Arg Ala Leu Glu Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro 
130 135 140 

His Val Thr Leu Lys Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala 
145 150 155 160 

Thr Asp Gly Thr Ser Gin Trp lie Thr Gly Pro Asp Ala Arg Ala Phe 

165 170 175 

Val His Glu Asp Arg Ser Lys Arg Asp Ala lie lie Val Gly Thr Gly 
180 185 190 

Thr Ala Leu Thr Asp Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly 
195 200 205 
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Leu Tyr Glu Asn Gin Pro Arg Arg Val Val He Gly Ser Arg Glu Val 
210 215 220 

Pro Ala Asp Ser Asn Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly 
225 230 235 240 

He Pro Glu Ala Leu Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He 
245 250 255 

Leu He Glu Gly Gly Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly 
260 265 270 

He Val Asp Gin Val Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala 
275 280 285 

Gly Arg Ser Val He Asn Trp Pro Gin Glu Thr Thr Met Asp Gin He 
290 295 300 

Met Arg Phe Asp Thr Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu 
305 310 315 320 

He Glu Met Met Arg Lys Glu His 
325 



<210> 555 
<211> 1107 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> FRXA02246 

<400> 555 

tgccgacgct ggcgtggatg ccttcgttgc aggttccgct gtgtacggcg ctgaggatcc 60 

caacaaggcg atccaggagt tgcgagcact cgcgcagtaa atg gat gtt gcg cac 115 

Met Asp Val Ala His 
1 5 

gcg tta gat ctg gcc cac cac gtg tea gat caa gtc cga ggc acc acc 163 
Ala Leu Asp Leu Ala His His Val Ser Asp Gin Val Arg Gly Thr Thr 
10 15 20 

age cct aat ccg cca gtc ggc get gtc att ttg gac gcc gac ggc gag 211 
Ser Pro Asn Pro Pro Val Gly Ala Val He Leu Asp Ala Asp Gly Glu 
25 30 35 

gtc gtt ggc gtt ggc gcc acg gca cct cct aa" ^qc ccg cac gcc gaa 259 
Val Val Gly Val Gly Ala Thr Ala Pro Pro Gx; ^ly Pro His Ala Glu 
40 45 50 

gtg gtg gcg ctt gca get gcc gga gtg cgt gcc aac ggg ggc acg gcg 307 
Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala Asn Gly Gly Thr Ala 
55 60 65 

gtg gtc acc etc gag ccg tgc aac cat tac ggc cgc acg ggt cca tgt 355 
Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly Arg Thr Gly Pro Cys 
70 75 80 85 
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tec aag gcg ctt etc gac gee ggg ate gca cac gtg ttt tac gee aat 403 

Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His Val Phe Tyr Ala Asn 
90 95 100 

gcg gat ccc ttc ccg tea gcc get ggg ggc ggt gee ttt ttg gcg gag 451 

Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly Ala Phe Leu Ala Glu 
105 110 115 

gcg ggc gtc gat acg cat ttt tta gat gag egg ate agg gca ctg gag 499 

Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg lie Arg Ala Leu Glu 
120 125 130 

ccc tgg ctg gtt gcg acg cgt ctg ggc agg ccc cat gtc acg ttg aag 547 

Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro His Val Thr Leu Lys 
135 140 145 

ttt gcg tec ace gtg gac ggt ttt get ggt gee ace gat ggc ace age 595 

Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala Thr Asp Gly Thr Ser 

150 155 160 165 

cag tgg att ace ggg ccg gat gcg egg gcg ttt gtg cac gaa gat cga 643 

Gin Trp lie Thr Gly Pro Asp Ala Arg Ala Phe Val His Glu Asp Arg 
170 175 180 

agt aaa aga gat gcg ate ate gtg ggt ace ggt act gcg ttg act gat 691 

Ser Lys Arg Asp Ala lie lie Val Gly Thr Gly Thr Ala Leu Thr Asp 
185 190 ' 195 

aat ccc tee ttg acg gcg egg ace gat acg ggt ctt tat gaa aat caa 739 

Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly Leu Tyr Glu Asn Gin 
200 205 210 

ccc agg cge gtt gtt att ggc tec cgc gag gtt cca gca gat tec aac 787 

Pro Arg Arg Val Val lie Gly Ser Arg Glu Val Pro Ala Asp Ser Asn 
215 220 225 

ttg get cgc ttg gga tat gag cag tac gcg gga ata cca gag get tta 835 

Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly lie Pro Glu Ala Leu 

230 235 240 245 

tea gcg ctg tgg gat aaa ggg tge cga gac att tta ate gaa ggt ggc 883 

C^^ M r> T^,. n^r-p Aop T^..^ n_^y ny^ 7.^^ A^p T^., niy nly 

250 255 260 

cca acg tta get ggg gca gcg ctg cge tta ggc att gtt gat cag gtg 931 

Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly lie Val Asp Gin Val 
265 270 275 

cag gee tat gtt gcc ccc get ttg ttg ggc get gga cga tea gtg att 979 

Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala Gly Arg Ser Val He 
280 285 290 

aac tgg cca caa gaa ace acg atg gat cag att atg cgt ttt gac ace 
1027 

Asn Trp Pro Gin Glu Thr Thr Met Asp Gin He Met Arg Phe Asp Thr 
295 300 305 

acg tec gtg aga cag ttg ggt tea gat gta ttg ata gaa atg atg aga 
1075 

Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu He Glu Met Met Arg 
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310 



315 



320 



325 



aag gaa cac taaatgttca caggtattgt cga 
1107 

Lys Glu His 



<210> 556 
<211> 328 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 556 

Met Asp Val Ala His Ala Leu Asp Leu Ala His His Val Ser Asp Gin 



Val Arg Gly Thr Thr Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu 
20 25 30 

Asp Ala Asp Gly Glu Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly 
35 40 45 

Gly Pro His Ala Glu Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala 
50 55 60 

Asn Gly Gly Thr Ala Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly 
65 70 75 80 

Arg Thr Gly Pro Cys Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His 
85 90 95 

Val Phe Tyr Ala Asn Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly 
100 105 110 

Ala Phe Leu Ala Glu Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg 
115 120 125 

He Arg Ala Leu Glu Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro 
130 135 140 

His Val Thr Leu Lys Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala 
145 150 155 160 

Thr Asp Gly Thr Ser Gin Trp He Thr Gly Pro Asp Ala Arg Ala Phe 
165 170 175 

Val His Glu Asp Arg Ser Lys Arg Asp Ala He He Val Gly Thr Gly 
180 185 190 

Thr Ala Leu Thr Asp Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly 

195 200 205 

Leu Tyr Glu Asn Gin Pro Arg Arg Val Val lie Gly Ser Arg Glu Val 
210 215 220 

Pro Ala Asp Ser Asn Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly 
225 230 235 240 

He Pro Glu Ala Leu Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He 
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Leu lie Glu Gly Gly Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly 
260 265 270 

lie Val Asp Gin Val Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala 
275 280 285 

Gly Arg Ser Val lie Asn Trp Pro Gin Glu Thr Thr Met Asp Gin lie 
290 295 300 

Met Arg Phe Asp Thr Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu 
305 310 315 320 

lie Glu Met Met Arg Lys Glu His 
325 



<210> 557 

<211> 756 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (733) 
<223> RXA02247 

<400> 557 

acaagaaacc acgatggatc agattatgcg ttttgacacc acgtccgtga gacagttggg 60 

ttcagatgta ttgatagaaa tgatgagaaa ggaacactaa atg ttc aca ggt att 115 

Met Phe Thr Gly lie 
1 5 

gtc gag gag ctt ggc tec gtt gca ggc gtg gaa cat ctg gga gat tec 163 
Val Glu Glu Leu Gly Ser Val Ala Gly Val Glu His Leu Gly Asp Ser 
10 15 20 

ate egg atg cag att tee geg tee ace gtt tta gag ggt gtg eat ttg 211 
lie Arg Met Gin lie Ser Ala Ser Thr Val Leu Glu Gly Val His Leu 
25 30 35 

QQQ gat tec att tct ate aat oat ata tae tta aca ato a cq tec r.r.r. 
Gly Asp Ser lie Ser Val Asn Gly Val Cys Leu Thr Val Ala Ser Phe 
40 45 50 

ggc gag gga cat ttc act gca gae etc atg cag gaa ace tta gat cgc 307 
Gly Glu Gly His Phe Thr Ala Asp Leu Met Gin Glu Thr Leu Asp Arg 
55 60 65 

age tee ctg ggc gca tta tec ace ggt age aaa gtc aac ctt gag cgc 355 
Ser Ser Leu Gly Ala Leu Ser Thr Gly Ser Lys Val Asn Leu Glu Arg 
70 75 80 85 

gee atg gca gee gat ggc cgt ctg ggt gga cac ate atg caa ggc cat 403 
Ala Met Ala Ala Asp Gly Arg Leu Gly Gly His lie Met Gin Gly His 
90 95 100 

gtt gat gee ace ace teg ctg ate aag cgc ace age tea gag aac tgg 451 
Val Asp Ala Thr Thr Ser Leu lie Lys Arg Thr Ser Ser Glu Asn Trp 
105 110 115 
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gat gtt ctg cgt ttt gag ctg cca get gat ttg get cgc tat gtg gtg 499 
Asp Val Leu Arg Phe Glu Leu Pro Ala Asp Leu Ala Arg Tyr Val Val 
120 125 130 

gaa aaa ggc tec ate gca etc aat ggc aca tec ttg act gta teg tct 547 
Glu Lys Gly Ser He Ala Leu Asn Gly Thr Ser Leu Thr Val Ser Ser 
135 140 145 

ttg ggt gat gat tgg ttc gag gtt tec ctg att cce acc acc ttg cgc 595 
Leu Gly Asp Asp Trp Phe Glu Val Ser Leu He Pro Thr Thr Leu Arg 
150 155 160 165 

gac acc acc cae ggc gaa ctg gcg gta ggg gat ate gta aac att gag 643 
Asp Thr Thr His Gly Glu Leu Ala Val Gly Asp He Val Asn He Glu 
170 175 180 

gtt gat gtg ate get aag tac gtc gaa cgc arg atg acg cgc ggc gtg 691 
Val Asp Val He Ala Lys Tyr Val Glu Arg Met Met Thr Arg Gly Val 
185 190 195 

get gga aac act ccc aat gac tac acc gat ttc acg aga gac 733 
Ala Gly Asn Thr Pro Asn Asp Tyr Thr Asp Phe Thr Arg Asp 
200 205 210 

taggttagac aacgtgagtg aac 756 



<210> 558 
<211> 211 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 558 

Met Phe Thr Gly He Val Glu Glu Leu Gly Ser Val Ala Gly Val Glu 
15 10 15 

His Leu Gly Asp Ser He Arg Met Gin He Ser Ala Ser Thr Val Leu 
20 25 30 

Glu Gly Val His Leu Gly Asp Ser He Ser Val Asn Gly Val Cys Leu 
35 40 45 

Thr Val Ala Ser Phe Gly Glu Gly His Phe Thr Ala Asp Leu Met Gin 
50 55 60 

Glu Thr Leu Asp Arg Ser Ser Leu Gly Ala Leu Ser Thr Gly Ser Lys 
65 70 75 80 

Val Asn Leu Glu Arg Ala Met Ala Ala Asp Gly Arg Leu Gly Gly His 
85 90 95 

He Met Gin Gly His Val Asp Ala Thr Thr Ser Leu He Lys Arg Thr 
100 105 110 

Ser Ser Glu Asn Trp Asp Val Leu Arg Phe Glu Leu Pro Ala Asp Leu 
115 120 125 

Ala Arg Tyr Val Val Glu Lys Gly Ser He Ala Leu Asn Gly Thr Ser 
130 135 140 
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Leu Thr Val Ser Ser Leu Gly Asp Asp Trp Phe Glu Val Ser Leu lie 
145 150 155 160 

Pro Thr Thr Leu Arg Asp Thr Thr Kis Gly Glu Leu Ala Val Gly Asp 
165 170 175 

lie Val Asn lie Glu Val Asp Val lie Ala Lys Tyr Val Glu Arg Met 
180 185 190 

Met Thr Arg Gly Val Ala Gly Asn Thr Pro Asn Asp Tyr Thr Asp Phe 
195 200 205 

Thr Arg Asp 
210 



<210> 559 
<211> 1389 

<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXN02248 

<400> 559 

gatgtgatcg ctaagtacgt cgaacgcatg atgacgcgcg gcgtggctgg aaacactccc 60 

aatgactaca ccgatttcac gagagactag gttagacaac gtg agt gaa cat gag 115 

Val Ser Glu His Glu 
1 5 

cag gca cac age caa tta gat tct gtt gaa gag gcc ate get gac ate 163 
Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu Ala lie Ala Asp lie 
10 15 20 

get gcg ggt aaa gcc gtc gtg gtg gta gat gat gaa gat cgt gaa aat 211 
Ala Ala Gly Lys Ala Val Val Val Val Asp Asp Glu Asp Arg Glu Asn 
25 30 35 

gaa ggc gac ate ate ttt gee gee gaa tta gee act cca gaa tta gtc 259 
Glu Glv Asp lie He Phe Ala Ala niu T.P^n A^ ^ Thi- Pr-i-> nin T.f^^^ 
40 45 50 

get tte atg gtg cgt tat tec teg gga tac ate tgt geg eea tta aee 307 
Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr He Cys Ala Pro Leu Thr 
55 60 65 

gca aag gat gca gat cgt ctt gat ctg cct ccg atg acc gcg cac aat 355 
Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro Met Thr Ala His Asn 
70 75 80 85 

cag gat gcc cgc ggc acc get tac acc gtg acc gtt gat gcc aac acc 403 
Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr Val Asp Ala Asn Thr 
90 95 100 

ggc acc aca ggc att tct gca aca gac cgc gcc cac act ttg cgc ctg 451 
Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala His Thr Leu Arg Leu 
105 110 115 
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ctt get gat cca gaa gcc gac cgc acg gat ttc acc cgt ccc gga cac 499 
Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe Thr Arg Pro Gly His 
120 125 130 



gtt gtg cca ctg cgt get cgt gaa ggt ggc gtc ttg gtg cgc get gga 
Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val Leu Val Arg Ala Gly 
135 140 145 



get egg gtt cet gag ctg cgc cgc ttc tge gat gag cac gat ctg aag 
Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp Glu His Asp Leu Lys 
185 190 195 



ttg gtg gag cgc cag gtg gaa act gtg ctg cet acc gat ttc ggc acg 
Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro Thr Asp Phe Gly Thr 
215 220 225 



gcc att gtt gcc ggc gac gtg gca tec gac ggt ggc gaa aac gtc ctg 
Ala He Val Ala Gly Asp Val Ala Ser Asp Gly Gly Glu Asn Val Leu 
250 255 260 

gtt ega gtc cac tct gag tge ttg act ggt gat gtt ttt gga tee egg 
Val Arg Val His Ser Glu Cys Leu Thr Gly Asp Val Phe Gly Ser Arg 
265 270 275 

cgc tge gac tgt gga cag cag ctg cac gag tct ttg cgc ctg ate cag 
Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser Leu Arg Leu He Gin 
280 285 290 

gaa get ggt egg gga gta gtg gtg tac atg cgt ggg cat gag gga cga 

1027 

Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg Gly His Glu Gly Arg 
295 300 305 

ggc att ggt ctg etc gcc aag eta cgc gcc tac caa etc cag gat gaa 
1075 

Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr Gin Leu Gin Asp Glu 
310 315 320 325 

ggt gee gac acc gtc gat gee aac etc gca ctt ggt ctt cca gee gat 
1123 

Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu Gly Leu Pro Ala Asp 

330 335 340 

gcc cgc gaa ttt ggc acc age gcc cag att etc tac gac ttg ggt gtg 
1171 



547 



cac acc gaa gca get gtc gat ttg get cgc get gca ggc ctg cgc cca 595 

His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala Ala Gly Leu Arg Pro 

150 155 160 165 

gca ggt gtt ate tge gaa gtg gtc agt gaa gag gac ccc acc ggc atg 643 

Ala Gly Val He Cys Glu Val Val Ser Glu Glu Asp Pro Thr Gly Met 

170 175 180 



691 



ctg ate tct att gag cag etc att gag tgg cgt cgc aag aat gaa att 739 
Leu He Ser He Glu Gin Leu He Glu Trp Arg Arg Lys Asn Glu He 
200 205 210 



787 



ttc aag get gtt ggt tac cgt tec ate ate gat ggc acc gag ctt gtt 835 
Phe Lys Ala Val Gly Tyr Arg Ser He He Asp Gly Thr Glu Leu Val 
230 235 240 245 
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Ala Arg Glu Phe Gly Thr Ser Ala Gin lie Leu Tyr Asp Leu Gly Val 
345 350 355 

cgc teg etc aac ttg ate age aac aac eea gee aag aag gtg gga ect 
1219 

Arg Ser Leu Asn Leu lie Ser Asn Asn Pro Ala Lys Lys Val Gly Leu 
360 365 370 

gaa gge cae gge att tee att gee age ega ace cec ate ect gtt get 
1267 

Glu Gly His Gly lie Ser lie Ala Ser Arg Thr Pro lie Pro Val Ala 

375 380 385 

gtt eat gaa gae aat gtt cga tac etg aaa ace aag cgt gac cgc atg 
1315 

Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr Lys Arg Asp Arg Met 

390 395 400 405 

gga cat gac etc eea gat gtc gca ctg tgg gaa caa gag cae eea gaa 
1363 

Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu Gin Glu His Pro Glu 
410 415 420 

aac taaggageae aaeaatggct aaa 

1389 

Asn 



<210> 560 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 560 

Val Ser Glu His Glu Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu 
15 10 15 

Ala lie Ala Asp lie Ala Ala Gly Lys Ala Val Val Val Val Asp Asp 
20 25 30 

Glu Asp Arg Glu Asn Glu Gly Asp lie lie Phe Ala Ala Glu Leu Ala 

Thr Pro Glu Leu Val Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr lie 
50 55 60 

Cys Ala Pro Leu Thr Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro 
65 70 75 80 

Met Thr Ala His Asn Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr 
85 90 95 

Val Asp Ala Asn Thr Gly Thr Thr Gly lie Ser Ala Thr Asp Arg Ala 
100 105 110 

His Thr Leu Arg Leu Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe 
115 120 125 

Thr Arg Pro Gly His Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val 
130 135 140 



802 



wo (H/00843 



PCT/IB00/(MI923 



Leu Val Arg Ala Gly His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala 
145 150 155 160 

Ala Gly Leu Arg Pro Ala Gly Val He Cys Glu Val Val Ser Glu Glu 
165 170 175 

Asp Pro Thr Gly Met Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp 
180 185 190 

Glu His Asp Leu Lys Leu He Ser He Glu Gin Leu He Glu Trp Arg 
195 200 205 

Arg Lys Asn Glu He Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro 
210 215 220 

Thr Asp Phe Gly Thr Phe Lys Ala Val Gly Tyr Arg Ser He He Asp 
225 230 235 240 

Gly Thr Glu Leu Val Ala He Val Ala Gly Asp Val Ala Ser Asp Gly 
245 250 255 

Gly Glu Asn Val Leu Val Arg Val His Ser Glu Cys Leu Thr Gly Asp 
260 265 270 

Val Phe Gly Ser Arg Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser 
275 280 285 

Leu Arg Leu He Gin Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg 

290 295 300 

Gly His Glu Gly Arg Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr 
305 310 315 320 

Gin Leu Gin Asp Glu Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu 
325 330 335 

Gly Leu Pro Ala Asp Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu 
340 345 350 

Tyr Asp Leu Gly Val Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala 
355 360 365 

Lys Lys Val Gly Leu Glu Gly His Gly He Ser He Ala Ser Arg Thr 
370 375 380 

Pro He Pro Val Ala Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr 
385 390 395 400 

Lys Arg Asp Arg Met Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu 
405 410 415 

Gin Glu His Pro Glu Asn 
420 



<210> 561 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1366) 



<400> 561 

gatgtgatcg ctaagtacgt cgaacgcatg atgacgcgcg gcgtggctgg aaacactccc 60 

aatgactaca ccgatttcac gagagactag gttagacaac gtg agt gaa cat gag 115 

Val Ser Glu His Glu 
1 5 

cag gca cac age caa tta gat tct gtt gaa gag gcc ate get gac ate 163 
Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu Ala lie Ala Asp lie 
10 15 20 

get gcg ggt aaa gcc gtc gtg gtg gta gat gat gaa gat cgt gaa aat 211 
Ala Ala Gly Lys Ala Val Val Val Val Asp Asp Glu Asp Arg Glu Asn 
25 30 35 

gaa ggc gac ate ate ttt gcc gcc gaa tta gee act eea gaa tta gtc 259 
Glu Gly Asp lie lie Phe Ala Ala Glu Leu Ala Thr Pro Glu Leu Val 
40 45 50 

get tte atg gtg cgt tat tee teg gga tae ate tgt gcg eea tta ace 307 
Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr lie Cys Ala Pro Leu Thr 
55 60 65 

gea aag gat gea gat cgt ctt gat ctg cet eeg atg ace gcg cac aat 355 
Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro Met Thr Ala His Asn 
70 75 80 85 

cag gat gcc cgc ggc ace get tac ace gtg ace gtt gat gcc aac ace 403 
Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr Val Asp Ala Asn Thr 
90 95 100 

ggc ace aca ggc att tet gea aca gac cgc gee cac act ttg cgc ttg 451 
Gly Thr Thr Gly lie Ser Ala Thr Asp Arg Ala His Thr Leu Arg Leu 
105 110 115 

ctt get gat eea gaa gee gac cgc aeg gat ttc acc cgt ecc gga cac 499 
Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe Thr Arg Pro Gly His 
120 125 



1 "^n 



gtt gtg eea ctg cgt get cgt gaa ggt ggc gtc ttg gtg cgc get gga 547 
Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val Leu Val Arg Ala Gly 
135 140 145 

cac ace gaa gea get gtc gat ttg get cgc get gea ggc ctg cgc eea 595 
His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala Ala Gly Leu Arg Pro 
150 155 160 165 

gca ggt gtt ate tgc gaa gtg gtc agt gaa gag gac ccc acc ggc atg 643 
Ala Gly Val lie Cys Glu Val Val Ser Glu Glu Asp Pro Thr Gly Met 
170 175 180 

get egg gtt cet gag ctg cgc cgc tte tgc gat gag cac gat ctg aag 691 
Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp Glu His Asp Leu Lys 
185 190 195 

ctg ate tet att gag cag etc att gag tgg cgt cgc aag aat gaa att 739 
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Leu He Ser He Glu Gin Leu He Glu Trp Arg Arg Lys Asn Glu He 
200 205 210 

ttg gtg gag cgc cag gtg gaa act gtg ctg cct acc gat ttc ggc acg 
Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro Thr Asp Phe Gly Thr 
215 220 225 



gtt cga gtc cac tct gag tgc ttg act ggt gat gtt ttt gga tec egg 
Val Arg Val His Ser Glu Cys Leu Thr Gly Asp Val Phe Gly Ser Arg 
265 270 275 

cgc tgc gac tgt gga cag cag ctg cac gag tct ttg cgc ctg ate cag 
Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser Leu Arg Leu He Gin 
280 285 290 

gaa get ggt egg gga gta gtg gtg tac atg cgt ggg cat gag gga cga 
1027 

Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg Gly His Glu Gly Arg 
295 300 305 

ggc att ggt ctg etc gcc aag eta cgc gcc tac caa etc cag gat gaa 
1075 

Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr Gin Leu Gin Asp Glu 

310 315 320 325 

ggt gee gac acc gtc gat gcc aac etc gca ctt ggt ctt cca gee gat 
1123 

Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu Gly Leu Pro Ala Asp 
330 335 340 

gcc cgc gaa ttt ggc ace age gcc cag att etc tac gac ttg ggt gtg 
1171 

Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu Tyr Asp Leu Gly Val 
345 350 355 

cgc teg etc aac ttg ate age aac aac cca gcc aag aag gtg gga ctt 
1219 

Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala Lys Lys Val Gly Leu 

360 365 370 

gaa ggc cac ggc att tec att gcc age cga acc ccc ate cct gtt get 
1267 

Glu Gly His Gly He Ser He Ala Ser Arg Thr Pro He Pro Val Ala 
375 380 385 

gtt cat gaa gac aat gtt cga tac ctg aaa acc aag cgt gac cgc atg 
1315 

Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr Lys Arg Asp Arg Met 
390 395 400 405 

gga cat gac etc cca gat gtc gca ctg tgg gaa caa gag cac cca gaa 
1363 

Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu Gin Glu His Pro Glu 



787 



ttc aag get gtt ggt tac cgt tec ate ate gat ggc acc gag ctt gtt 835 
Phe Lys Ala Val Gly Tyr Arg Ser He He Asp Gly Thr Glu Leu Val 
230 235 240 245 

gcc att gtt gcc ggc gac gtg gca tec gac ggt ggc gaa aac gtc ctg 883 
Ala He Val Ala Gly Asp Val Ala Ser Asp Gly Gly Glu Asn Val Leu 
250 255 260 



931 



979 
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410 415 420 

aac taaggagcac aacaatggct aaa 

1389 

Asn 



<210> 562 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 562 

Val Ser Glu His Glu Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu 
15 10 15 

Ala lie Ala Asp He Ala Ala Gly Lys Ala Val Val Val Val Asp Asp 
20 25 30 

Glu Asp Arg Glu Asn Glu Gly Asp He He Phe Ala Ala Glu Leu Ala 
35 40 45 

Thr Pro Glu Leu Val Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr He 
50 55 60 

Cys Ala Pro Leu Thr Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro 
65 70 75 80 

Met Thr Ala His Asn Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr 
85 90 95 

Val Asp Ala Asn Thr Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala 
100 105 110 

His Thr Leu Arg Leu Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe 

115 120 125 

Thr Arg Pro Gly His Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val 
130 135 140 

Leu Val Arg Ala Gly His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala 
14S isn i^'^ i^n 



Ala Gly Leu Arg Pro Ala Gly Val He Cys Glu Val Val Ser Glu Glu 

165 170 175 

Asp Pro Thr Gly Met Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp 
180 185 190 

Glu His Asp Leu Lys Leu He Ser He Glu Gin Leu He Glu Trp Arg 
195 200 205 

Arg Lys Asn Glu He Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro 
210 215 220 

Thr Asp Phe Gly Thr Phe Lys Ala Val Gly Tyr Arg Ser He He Asp 
225 230 235 240 

Gly Thr Glu Leu Val Ala He Val Ala Gly Asp Val Ala Ser Asp Gly 

245 250 255 
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Gly Glu Asn Val Leu Val Arg Val His Ser Glu Cys Leu Thr Gly Asp 
260 265 270 

Val Phe Gly Ser Arg Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser 
275 280 285 

Leu Arg Leu He Gin Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg 
290 295 300 

Gly His Glu Gly Arg Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr 
305 310 315 320 

Gin Leu Gin Asp Glu Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu 
325 330 335 

Gly Leu Pro Ala Asp Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu 
340 345 350 

Tyr Asp Leu Gly Val Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala 
355 360 365 

Lys Lys Val Gly Leu Glu Gly His Gly He Ser He Ala Ser Arg Thr 
370 375 380 

Pro He Pro Val Ala Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr 
385 390 395 400 

Lys Arg Asp Arg Met Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu 
405 410 415 

Gin Glu His Pro Glu Asn 
420 



<210> 563 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (577) 
<223> RXN02249 

<400> 563 

atgttcgata cctgaaaacc aagcgtgacc gcatgggaca tgacctccca gatgtcgcac 60 

tgtgggaaca agagcaccca gaaaactaag gagcacaaca atg get aaa gaa gga 115 

Met Ala Lys Glu Gly 
1 5 

ttg ccg gca gtc gaa etc ccc gac gcc age gga tta aaa gte gee gta 163 
Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly Leu Lys Val Ala Val 
10 15 20 

gtc acc gca egg tgg aac gca gaa ate tge gac cgc ctg eac aag cac 211 
Val Thr Ala Arg Trp Asn Ala Glu He Cys Asp Arg Leu His Lys His 
25 30 35 

gea gta gat gcg gga cgt gca gca gga gca acg gtg age gaa tae cgc 259 
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Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr Val Ser Glu Tyr Arg 

40 45 50 

gtc ate ggc gcc ctg gaa ctt cca gtc gta gtg caa gaa ctg gca cgc 307 

Val lie Gly Ala Leu Glu Leu Pro Val Val Val Gin Glu Leu Ala Arg 

55 60 65 

acc cat gac gca gta gtt gcc ttg ggc tgt gtc gtt cgt ggc ggc acc 355 

Thr His Asp Ala Val Val Ala Leu Gly Cys Val Val Arg Gly Gly Thr 

70 75 80 85 

cca cac ttt gat tac gtg tgc gac tct gtc acc gaa ggc etc acc cgc 403 

Pro Kis ?he Asp Tyr Val Cys Asp Ser Val Thr Glu Gly Leu Thr Arg 

90 95 100 

att get ctt gat act tec acc cca ate ggc aac ggt gtg ttg act acc 451 

lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn Gly Val Leu Thr Thr 

105 110 115 

aac acc gaa gag caa gcc gtg gaa cgc tec ggt gga gaa ggc tct gta 499 

Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly Gly Glu Gly Ser Val 

120 125 130 

gag gac aaa gge gca gag gca atg gtc get gca etc gat act gcc etc 547 

Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala Leu Asp Thr Ala Leu 

135 140 145 

gtg ctt tct caa att cgt gca act gag ggt tagactgttc tttaaaaggt 597 

Val Leu Ser Gin lie Arg Ala Thr Glu Gly 

150 155 

ttg 600 



<210> 564 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 564 

Met Ala Lys Glu Gly Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly 
15 10 15 

Leu Lys Val Ala Val Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp 
20 25 30 

Arg Leu His Lys His Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr 
35 40 45 

Val Ser Glu Tyr Arg Val lie Gly Ala Leu Glu Leu Pro Val Val Val 
50 55 60 

Gin Glu Leu Ala Arg Thr His Asp Ala Val Val Ala Leu Gly Cys Val 
65 70 75 80 

Val Arg Gly Gly Thr Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr 
85 90 95 

Glu Gly Leu Thr Arg lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn 
100 105 110 
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Gly Val Leu Thr Thr Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly 
115 120 125 

Gly Glu Gly Ser Val Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala 
130 135 140 

Leu Asp Thr Ala Leu Val Leu Ser Gin He Arg Ala Thr Glu Gly 
145 150 155 



<210> 565 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> FRXA02249 

<400> 565 

atgttcgata cctgaaaacc aagcgtgacc gcatgggaca tgacctccca gatgtcgcac 60 

tgtgggaaca agagcaccca gaaaactaag gagcacaaca atg get aaa gaa gga 115 

Met Ala Lys Glu Gly 
1 5 

ttg ccg gca gtc gaa etc ccc gac gcc age gga tta aaa gtc gcc gta 163 
Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly Leu Lys Val Ala Val 
10 15 20 

gte aec gca egg tgg aae gca gaa ate tgc gac cgc ctg cac aag cae 211 
Val Thr Ala Arg Trp Asn Ala Glu He Cys Asp Arg Leu His Lys His 
25 30 35 

gca gta gat gcg gga cgt gca gca gga gca acg gtg age gaa tac cgc 259 
Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr Val Ser Glu Tyr Arg 
40 45 50 

gtc ate gge gcc ctg gaa ctt cca gtc gta gtg caa gaa ctg gca cgc 307 
Val He Gly Ala Leu Glu Leu Pro Val Val Val Gin Glu Leu Ala Arg 
55 60 65 

ace cat gac gca gta gtt gcc ttg ggc tgt gtc gtt cgt ggc gge ace 355 
Thr His Asp Ala Val Val Ala Leu Gly Cys Val Val Arg Gly Gly Thr 
70 75 80 85 

cca cae ttt gc:. cac gtg tgc gac tct gte ace gaa gge etc ace cgc 403 
Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr Glu Gly Leu Thr Arg 
90 95 100 

att get ctt gat act tec ace cca ate ggc aae ggt gtg ttg act acc 451 
He Ala Leu Asp Thr Ser Thr Pro He Gly Asn Gly Val Leu Thr Thr 
105 110 115 

aac acc gaa gag caa gcc gtg gaa cgc tec ggt gga gaa ggc tct gta 499 
Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly Gly Glu Gly Ser Val 
120 125 130 

gag gac aaa ggc gca gag gca atg gte get gea etc gat act gcc etc 547 
Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala Leu Asp Thr Ala Leu 
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135 140 145 

gtg ctt tct caa att cgt gca act gag ggt tagactgttc tttaaaaggt 597 
Val Leu Ser Gin lie Arg Ala Thr Glu Gly 
150 155 

ttg 600 



<210> 566 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 566 

Met Ala Lys Glu Gly Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly 
15 10 15 

Leu Lys Val Ala Val Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp 
20 25 30 

Arg Leu His Lys His Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr 
35 40 45 

Val Ser Glu Tyr Arg Val lie Gly Ala Leu Glu Leu Pro Val Val Val 
50 55 60 

Gin Glu Leu Ala Arg Thr His Asp Ala Val Val Ala Leu Gly Cys Val 
65 70 75 80 

Val Arg Gly Gly Thr Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr 
85 90 95 

Glu Gly Leu Thr Arg lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn 
100 105 110 

Gly Val Leu Thr Thr Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly 
115 120 125 

Gly Glu Gly Ser Val Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala 
130 135 140 

Leu Asp Thr Ala Leu Val Leu Ser Gin lie Arg Ala Thr Glu Glv 
145 150 155 



<210> 567 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXA02250 

<400> 567 

caactgaggg ttagactgtt ctttaaaagg tttgacgcct cggtttaatg cctagcagga 60 

tgcgcgccac cgctaattag ttctaaggat ttgtgaaatc gtg aca acc aac gee 115 

Val Thr Thr Asn Ala 
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ccc gac gga gca acg aac aac ate aac aac gca cat teg ggc get gtc 163 

Pro Asp Gly Ala Thr Asn Asn He Asn Asn Ala His Ser Gly Ala Val 

10 15 20 

ggg aag cca aag gta cag etc age gat gcg gaa att eag gaa tac ace 211 

Gly Lys Pro Lys Val Gin Leu Ser Asp Ala Glu He Gin Glu Tyr Thr 

25 30 35 

gca get ttc get ggc acc acc aca acc aag cca tgg gag ctg gag gtg 259 

Ala Ala Phe Ala Gly Thr Thr Thr Thr Lys Pro Trp Glu Leu Glu Val 
40 45 50 

acc aca aag ttt ctg aaa aag ate gcg tgg gta gee gtg gtt gtc ate 307 

Thr Thr Lys Phe Leu Lys Lys He Ala Trp Val Ala Val Val Val He 
55 60 65 



atg gee gtt cac ate ttc atg ggt gee gtg gtg gac gtc gat ttc acc 
Met Ala Val His He Phe Met Gly Ala Val Val Asp Val Asp Phe Thr 
70 75 80 85 



get ttc cag tec cgc gat gga gaa gat gtg gtg cgc gcg gtt gcg acc 
Ala Phe Gin Ser Arg Asp Gly Glu Asp Val Val Arg Ala Val Ala Thr 
170 175 180 



355 



ggt gca gcg gtc acc ttt gtt gac act ctg gca ttc cca gcg ttg ggc 403 
Gly Ala Ala Val Thr Phe Val Asp Thr Leu Ala Phe Pro Ala Leu Gly 
90 95 100 

ate ate ttc tec gtt ctt gtg ttc ttg gga ctg act cgc cct cgc gtg 451 
He He Phe Ser Val Leu Val Phe Leu Gly Leu Thr Arg Pro Arg Val 
105 110 115 

cgt gee aac gaa gac ggc gtt gag gtg cgt aac ttc ate gga act cgt 499 
Arg Ala Asn Glu Asp Gly Val Glu Val Arg Asn Phe He Gly Thr Arg 
120 125 130 

ttc tac cca tgg gtt gtc ate tac ggc atg tet ttc ccc aag ggc age 547 
Phe Tyr Pro Trp Val Val He Tyr Gly Met Ser Phe Pro Lys Gly Ser 
135 140 145 

age gtg gca cgt ttg gag ctt cca gac ttt gaa ttc gtt ccc atg tgg 595 
Ser Val Ala Arg Leu Glu Leu Pro Asp Phe Glu Phe Val Pro Met Trp 
150 155 160 165 



643 



ttc cgc gac etc gaa aac aag tac atg cca gag gac taattaagct 689 
Phe Arg Asp Leu Glu Asn Lys Tyr Met Pro Glu Asp 
185 190 

gtggctgatc caa 702 



<210> 568 
<211> 193 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 568 

Val Thr Thr Asn Ala Pro Asp Gly Ala Thr Asn Asn He Asn Asn Ala 
15 10 15 
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His Ser Gly Ala Val Gly Lys Pro Lys Val Gin Leu Ser Asp Ala Glu 
20 25 30 

He Gin Glu Tyr Thr Ala Ala Phe Ala Gly Thr Thr Thr Thr Lys Pro 
35 40 45 

Trp Glu Leu Glu Val Thr Thr Lys Phe Leu Lys Lys He Ala Trp Val 
50 55 60 

Ala Val Val Val He Met Ala Val His He Phe Met Gly Ala Val Val 
65 70 75 80 

Asp Val Asp Phe Thr Gly Ala Ala Val Thr Phe Val Asp Thr Leu Ala 
85 90 95 

Phe Pro Ala Leu Gly He He Phe Ser Val Leu Val Phe Leu Gly Leu 
100 105 110 

Thr Arg Pro Arg Val Arg Ala Asn Glu Asp Gly Val Glu Val Arg Asn 
115 120 125 

Phe He Gly Thr Arg Phe Tyr Pro Trp Val Val He Tyr Gly Met Ser 
130 135 140 

Phe Pro Lys Gly Ser Ser Val Ala Arg Leu Glu Leu Pro Asp Phe Glu 
145 150 155 160 

Phe Val Pro Met Trp Ala Phe Gin Ser Arg Asp Gly Glu Asp Val Val 
165 170 175 

Arg Ala Val Ala Thr Phe Arg Asp Leu Glu Asn Lys Tyr Met Pro Glu 
180 185 190 

Asp 



<210> 569 
<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (1123) 

<223> RXA01489 

<400> 569 

gtcatgggat gtcattccgg cgggcttgtc gacgatcacg agtccaggtt taggggcagg 60 

agcattcatg tctgttgagt ctatgccgta gtctaaaaca gtg gat att tgg agt 115 

Val Asp He Trp Ser 

1 5 

gga eta gac age gtt eeg get gat ctt caa gga tea gta gte ace att 163 

Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly Ser Val Val Thr He 
10 15 20 

ggt gtg ttt gat ggg etc cac egg ggg cat caa agt tta ate ggc gag 211 
Gly Val Phe Asp Gly Leu His Arg Gly His Gin Ser Leu He Gly Glu 
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25 30 35 

gcc aag aag cag gcc gag gag ctg ggt gtg cct tgt gtc aCg gtg acc 259 
Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro Cys Val Met Val Thr 
40 45 50 

ttt gac ccg cat ccg ate get gtg ttt ttg cca ggt aaa gag cca acc 307 
Phe Asp Pro His Pro lie Ala Val Phe Leu Pro Gly Lys Glu Pro Thr 
55 60 65 

cgt ttg get cct ttg gat tat cgc ctt aat ttg get gcg gaa tgt ggc 355 
Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu Ala Ala Glu Cys Gly 
70 75 80 85 

gtc gat get gcg ttg gtt att gat tte act aaa gaa etc gca ggt ctg 403 
Val Asp Ala Ala Leu Val He Asp Phe Thr Lys Glu Leu Ala Gly Leu 
90 95 100 

age get gaa gag tat tte aea acc atg ate gtg gat aeg ctg cat gcg 451 
Ser Ala Glu Glu Tyr Phe Thr Thr Met He Val Asp Thr Leu His Ala 
105 110 115 

cgt tea gtt gtg gtg ggg gag aac tte acc tte ggt gtc aat ggc get 499 
Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe Gly Val Asn Gly Ala 
120 125 130 



ggc act gag tec acg atg egg gaa ttg gga caa aag ttt ggc gtg aat 
Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin Lys Phe Gly Val Asn 
135 140 145 

gtc aeg att get ccg ctg ctg cat gat gat gae cag cgt att tge tee 
Val Thr He Ala Pro Leu Leu His Asp Asp Asp Gin Arg He Cys Ser 
150 155 160 165 



547 



595 



ace ttg gtg cgc gat tac ttg gat cag ggc gag gtt gag cgc gcg aac 643 
Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu Val Glu Arg Ala Asn 
170 175 180 

tgg gcg ctt ggt ega cgc tat gcc gtg cgc ggc gaa gtt gtc cgt ggt 691 
Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly Glu Val Val Arg Gly 
185 190 195 

get ggc cgt ggc ggc aaa gaa ttg ggc tat cce ace gcg aat etc tac 739 
Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro Thr Ala Asn Leu Tyr 
200 205 210 

ctg ccg ace tct gcg gcg ctg cce gee gat ggc gtg tat gca ggc tgg 787 
Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly Val Tyr Ala Gly Trp 
215 220 225 

tte acc ate acc gat gac cgc gaa ate gac aag gaa ate tec cgc gat 835 
Phe Thr He Thr Asp Asp Arg Glu He Asp Lys Glu He Ser Arg Asp 
230 235 240 245 

ate gac ggc acc atg gtt cca ggc gtg cgt tac caa act gcc att tec 883 
He Asp Gly Thr Met Val Pro Gly Val Arg Tyr Gin Thr Ala He Ser 
250 255 260 

gtg ggc acc aat cce ace tte ggc gat gag ega cgc age gtc gag gca 931 
Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg Arg Ser Val Glu Ala 
265 270 275 
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tec ate etc gac cag gaa gcc gac ctg tac ggt cac cat gtc atg gtg 979 
Phe He Leu Asp Gin Glu Ala Asp Leu Tyr Gly His His Val Met Val 
280 285 290 

gaa ttc gtg gga cac ttg cgc gac atg gtc aaa ttc aac ggc gtc gac 

1027 

Glu Phe Val Gly His Leu Arg Asp Met Val Lys Phe Asn Gly Val Asp 
295 300 305 

gag eta eta gac gcc atg gcc cga gat gtc acc aac gcc cgc gac ate 
1075 

Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr Asn Ala Arg Asp lie 

310 315 320 325 

ett gcc aaa gac aaa ttg ctt etc gac gcc gac acc cag ccc age get 
1123 

Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp Thr Gin Pro Ser Ala 
330 335 340 

taaggeeggt caccggccat caa 
1146 



<210> 570 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 570 

Val Asp He Trp Ser Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly 
15 10 15 

Ser Val Val Thr He Gly Val Phe Asp Gly Leu His Arg Gly His Gin 
20 25 30 

Ser Leu He Gly Glu Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro 
35 40 45 

Cys Val Met Val Thr Phe Asp Pro His Pro He Ala Val Phe Leu Pro 
50 55 60 

m\/ T,\/ Q r:1n P-ro Th-r 2\-rrr T.on 2i 1 a Pr-r^ T.on &op H^yir- & T ^i . TVc^ T ^, . 

65 70 75 80 

Ala Ala Glu Cys Gly Val Asp Ala Ala Leu Val He Asp Phe Thr Lys 
85 90 95 

Glu Leu Ala Gly Leu Ser Ala Glu Glu Tyr Phe Thr Thr Met He Val 
100 105 110 

Asp Thr Leu His Ala Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe 
115 120 125 

Gly Val Asn Gly Ala Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin 
130 135 140 

Lys Phe Gly Val Asn Val Thr He Ala Pro Leu Leu His Asp Asp Asp 
145 150 155 160 

Gin Arg He Cys Ser Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu 
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165 



170 



175 



Val Glu Arg Ala Asn Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly 
180 185 190 

Glu Val Val Arg Gly Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro 
195 200 205 

Thr Ala Asn Leu Tyr Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly 
210 215 220 

Val Tyr Ala Gly Trp Phe Thr He Thr Asp Asp Arg Glu He Asp Lys 
225 230 235 240 

Glu He Ser Arg Asp He Asp Gly Thr Met Val Pro Gly Val Arg Tyr 
245 250 255 

Gin Thr Ala He Ser Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg 
260 265 270 

Arg Ser Val Glu Ala Phe He Leu Asp Gin Glu Ala Asp Leu Tyr Gly 
275 280 285 

His His Val Met Val Glu Phe Val Gly His Leu Arg Asp Met Val Lys 
290 295 300 

Phe Asn Gly Val Asp Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr 
305 310 315 320 

Asn Ala Arg Asp He Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp 
325 330 335 



Thr Gin Pro Ser Ala 
340 



<210> 571 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1174) 
<223> RXA02135 



<400> 571 

cgtgtcgcag cgatttgcga gagggttgtc ttcgtggttg ctggtctgcc actagagttg 60 

aaaacgtttt aagaaaacag tcggtttgaa ggagttgtta atg gtt cca gca gag 11 

Met Val Pro Ala Glu 
1 5 



ctt ttt gcg cgt gtg gaa ttt ccg gat cat aaa ate ctg get cag acg 
Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys He Leu Ala Gin Thr 
10 15 20 



163 



aag gat ttc cat gac tec etc acc aag cca cec gga tct ttg ggc aag 211 
Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro Gly Ser Leu Gly Lys 
25 30 35 
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ttg gag cag ate cgc tgt ttc att tec gca tge cag gge cag att ceg 259 
Leu Glu Gin lie Gly Cys Phe lie Ser Ala Cys Gin Gly Gin lie Pro 
40 45 50 

cca cgt cca etc aac aac tea aag ate gtt gtt ttc get ggc gat cac 307 
Pro Arg Pro Leu Asn Asn Ser Lys lie Val Val Phe Ala Gly Asp His 
55 60 65 

ggc gtt gca act aaa ggc gtg tec gcg tac cca tec tea gta age ttg 355 
Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro Ser Ser Val Ser Leu 
70 75 80 85 

cag atg get gaa aac att aca aac ggt ggc gee gcc ate aac gtg att 403 
Gin Met Ala Glu Asn lie Thr Asn Gly Gly Ala Ala lie Asn Val lie 
90 95 100 

gca cgc acc ace ggc acg tec gtc cga ctt att gat acc tec etc gac 451 
Ala Arg Thr Thr Gly Thr Ser Val Arg Leu lie Asp Thr Ser Leu Asp 
105 110 115 

cac gaa gca tgg ggc gac gag cgc gta tct agg tec tge gga tec ate 499 
His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg Ser Cys Gly Ser lie 
120 125 130 

gat gtt gaa gac gcc atg acc caa gaa cag gtc gaa cgc gca ctg aag 547 
Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val Glu Arg Ala Leu Lys 
135 140 145 

ate ggt aag cgc att gcg gat caa gaa gtg gac gca ggc gee gac att 595 
lie Gly Lys Arg lie Ala Asp Gin Glu Val Asp Ala Gly Ala Asp lie 
150 155 160 165 

tta ate cec ggc gat tta gga att ggc aac acc acc acc gcc get gcc 643 
Leu He Pro Gly Asp Leu Gly He Gly Asn Thr Thr Thr Ala Ala Ala 
170 175 180 

etc gtt gga acg ttc ace etc gca gag cct gtt gtt gtc gta gge cgc 691 
Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val Val Val Val Gly Arg 
185 190 195 

ggc acc gga ate gac gat gaa gee tgg aaa etc aaa gtc tec gcg ate 739 
Gly Thr Gly He Asp Asp Glu Ala Trp Lys Leu Lys Val Ser Ala He 

^^"^ '^^^ 

cgc gac gcc atg ttc cgc gee cgc gac ctg cgc caa gac cec ate gee 787 
Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg Gin Asp Pro He Ala 
215 220 225 

ate gee egg aaa ate tct tec cca gac ctt gca gee atg gca gca ttc 835 
He Ala Arg Lys He Ser Ser Pro Asp Leu Ala Ala Met Ala Ala Phe 
230 235 240 245 

att gcc caa gca gca gtt cga cgc acc cec gtg ctt etc gac gge gtt 883 
He 'Ala Gin Ala Ala Val Arg Arg Thr Pro Val Leu Leu Asp Gly Val 
250 255 260 

gta gtc acc gcc gca gcc etc eta gcc aac aaa ctg gee cca ggt gee 931 
Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys Leu Ala Pro Gly Ala 
265 270 275 

agg cgt tgg ttc ate gca gga cac cgc tec acc gaa cca gcg cat tec 979 
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Arg Arg Trp Phe He Ala Gly His Arg Ser Thr Glu Pro Ala His Ser 
280 285 290 

gta get eta aac gca ctg gcc ctt gat ccc ate etg gaa ctt gga atg 

1027 

Val Ala Leu Asn Ala Leu Ala Leu Asp Pro He Leu Glu Leu Gly Met 
295 300 305 

tec ctt gge gaa ggc tec ggc gea gee acc gca etc cec ctg gtc aag 
1075 

Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala Leu Pro Leu Val Lys 

310 315 320 325 

att gcc gtt gae ctg atg aac gac atg teg aea ttt tct tec gcc ggc 
1123 

He Ala Val Asp Leu Met Asn Asp Met Ser Thr Phe Ser Ser Ala Gly 
330 335 340 

gtc gat gga ccc eta aac gcc tct tec gaa gcg ccc gag caa aac acg 
1171 

Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala Pro Glu Gin Asn Thr 
345 350 355 

gag taactttcta agcgatgtcc ggc 

1197 

Glu 



<210> 572 
<211> 358 
<212> PRT 

<213> Corynebacterium 



glutamicum 



<400> 572 

Met Val Pro Ala Glu Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys 
15 10 15 

He Leu Ala Gin Thr Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro 
20 25 30 



Gly Ser Leu Gly Lys Leu Glu Gin 
35 40 

Gin Gly Gin He Pro Pro Arg Pro 
50 55 

Phe Ala Gly Asp His Gly Val Ala 
65 70 

Ser Ser Val Ser Leu Gin Met Ala 
85 



He Gly Cys Phe He Ser Ala Cys 
45 

Leu Asn Asn Ser Lys He Val Val 
60 

Thr Lys Gly Val Ser Ala Tyr Pro 
75 80 

Glu Asn He Thr Asn Gly Gly Ala 
90 95 



Ala He Asn Val He Ala Arg Thr 
100 

Asp Thr Ser Leu Asp His Glu Ala 
115 120 

Ser Cys Gly Ser He Asp Val Glu 
130 135 



Thr Gly Thr Ser Val Arg Leu He 
105 110 

Trp Gly Asp Glu Arg Val Ser Arg 
125 

Asp Ala Met Thr Gin Glu Gin Val 
140 
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Glu Arg Ala Leu Lys lie Gly Lys Arg lie Ala Asp Gin Glu Val Asp 
145 150 155 160 

Ala Gly Ala Asp lie Leu lie Pro Gly Asp Leu Gly lie Gly Asn Thr 
165 170 175 

Thr Thr Ala Ala Ala Leu Val Gly Thr Fhe Thr Leu Ala Glu Pro Val 
180 185 190 

Val Val Val Gly Arg Gly Thr Gly lie Asp Asp Glu Ala Trp Lys Leu 
195 200 205 

Lys Val Ser Ala lie Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg 

210 215 220 

Gin Asp Pro lie Ala lie Ala Arg Lys lie Ser Ser Pro Asp Leu Ala 
225 230 235 240 

Ala Met Ala Ala Phe lie Ala Gin Ala Ala Val Arg Arg Thr Pro Val 
245 250 255 

Leu Leu Asp Gly Val Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys 
260 265 270 

Leu Ala Pro Gly Ala Arg Arg Trp Phe lie Ala Gly His Arg Ser Thr 
275 280 285 

Glu Pro Ala His Ser Val Ala Leu Asn Ala Leu Ala Leu Asp Pro lie 
290 295 300 

Leu Glu Leu Gly Met Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala 
305 310 315 320 

Leu Pro Leu Val Lys lie Ala Val Asp Leu Met Asn Asp Met Ser Thr 
325 330 335 

Phe Ser Ser Ala Gly Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala 
340 345 350 

Pro Glu Gin Asn Thr Glu 
355 



<210> 573 
<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXA01489 

<400> 573 

gtcatgggat gccattccgg cgggcttgtc gacgatcacg agtccaggtt taggggcagg 60 

agcattcatg tctgttgagt ctatgccgta gtctaaaaca gtg gat att tgg agt 115 

Val Asp lie Trp Ser 
1 5 



HIS 
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gga eta gac age get ccg get gat ctt caa gga tea gta gtc acc att 163 
Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly Ser Val Val Thr He 
10 15 20 

ggt gtg ttt gat ggg etc cac egg ggg eat eaa agt tta ate ggc gag 211 
Gly Val Fhe Asp Gly Leu His Arg Gly His Gin Ser Leu He Gly Glu 
25 30 35 

gee aag aag cag gee gag gag ctg ggt gtg cct tgt gtc atg gtg acc 259 
Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro Cys Val Met Val Thr 
40 45 50 

ttt gac ccg cat ccg ate get gtg ttt ttg cca ggt aaa gag cea acc 307 
Phe Asp Pro His Pro He Ala Val Phe Leu Pro Gly Lys Glu Pro Thr 
55 60 65 

cgt ttg get cct ttg gat tat cgc ctt aat ttg get gcg gaa tgt ggc 355 
Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu Ala Ala Glu Cys Gly 
70 75 80 85 

gtc gat get gcg ttg gtt att gat ttc act aaa gaa etc gca ggt ctg 403 
Val Asp Ala Ala Leu Val He Asp Phe Thr Lys Glu Leu Ala Gly Leu 
90 95 100 

age get gaa gag tat ttc aca acc atg ate gtg gat acg ctg cat gcg 451 
Ser Ala Glu Glu Tyr Phe Thr Thr Met He Val Asp Thr Leu His Ala 
105 110 115 

cgt tea gtt gtg gtg ggg gag aac ttc acc ttc ggt gtc aat ggc get 499 
Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe Gly Val Asn Gly Ala 
120 125 130 

ggc act gag tec acg atg egg gaa ttg gga caa aag ttt ggc gtg aat 547 
Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin Lys Phe Gly Val Asn 
135 140 145 

gtc acg att get ccg ctg ctg cat gat gat gac cag cgt att tgc tec 595 
Val Thr He Ala Pro Leu Leu His Asp Asp Asp Gin Arg He Cys Ser 
150 155 160 165 

acc ttg gtg cgc gat tac ttg gat cag ggc gag gtt gag cgc gcg aac 643 
Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu Val Glu Arg Ala Asn 
170 175 180 

tgg gcg ctt ggt ega cgc tat gee gtg cgc ggc gaa gtt gtc cgt ggt 691 
Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly Glu Val Val Arg Gly 

185 190 195 

get ggc cgt ggc ggc aaa gaa ttg ggc tat cec acc gcg aat etc tac 739 
Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro Thr Ala Asn Leu Tyr 
200 205 210 

ctg ccg acc tct gtg gcg ctg ecc gcc gat ggc gtg tat gca ggc tgg 787 
Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly Val Tyr Ala Gly Trp 
215 220 225 

ttc acc ate ace gat gac cgc gaa ate gac aag gaa ate tec cgc gat 835 
Phe Thr He Thr Asp Asp Arg Glu He Asp Lys Glu He Ser Arg Asp 
230 235 240 245 

ate gac ggc acc atg gtt cca ggc gtg cgt tac caa act gcc att tec 883 
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lie Asp Gly Thr Met Val Pro Gly Val Arg Tyr Gin Thr Ala lie Ser 
250 255 260 

gtg ggc acc aat ccc acc ttc ggc gat gag cga cgc age gtc gag gca 931 
Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg Arg Ser Val Glu Ala 
265 270 275 

ttc ate etc gac cag gaa gee gac ctg tac ggt cac cat gtc atg gtg 979 
Phe lie Leu Asp Gin Glu Ala Asp Leu Tyr Gly His His Val Met Val 
280 285 290 

gaa ttc gtg gga cac ttg cgc gac atg gtc aaa ttc aac ggc gtc gac 
1027 

Glu Phe Val Gly His Leu Arg Asp Met Val Lys Phe Asn Gly Val Asp 
295 300 305 

gag eta eta gac gcc atg gcc cga gat gtc acc aac gcc cgc gac ate 
1075 

Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr Asn Ala Arg Asp lie 

310 315 320 325 

ett gcc aaa gac aaa ttg ett etc gac gcc gac acc cag ccc age get 
1123 

Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp Thr Gin Pro Ser Ala 
330 335 340 

taaggeeggt caccggceat caa 
1146 



<210> 574 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 574 

Val Asp lie Trp Ser Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly 
15 10 15 

Ser Val Val Thr lie Gly Val Phe Asp Gly Leu His Arg Gly His Gin 
20 25 30 



35 40 45 

Cys Val Met Val Thr Phe Asp Pro His Pro lie Ala Val Phe Leu Pro 
50 55 60 

Gly Lys Glu Pro Thr Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu 
65 70 75 80 

Ala Ala Glu Cys Gly Val Asp Ala Ala Leu Val lie Asp Phe Thr Lys 
85 90 95 

Glu Leu Ala Gly Lou Ser Ala Glu Glu Tyr Phe Thr Thr Met lie Val 
100 105 110 

Asp Thr Leu His Ala Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe 

115 120 125 

Gly Val Asn Gly Ala Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin 
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130 



135 



140 



Lys Phe Gly Val Asn Val Thr lie Ala Pro Leu Leu His Asp Asp Asp 
145 150 155 160 

Gin Arg He Cys Ser Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu 
165 170 175 

Val Glu Arg Ala Asn Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly 
180 185 190 

Glu Val Val Arg Gly Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro 
195 200 205 

Thr Ala Asn Leu Tyr Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly 
210 215 220 

Val Tyr Ala Gly Trp Phe Thr He Thr Asp Asp Arg Glu He Asp Lys 
225 230 235 240 

Glu He Ser Arg Asp He Asp Gly Thr Met Val Pro Gly Val Arg Tyr 
245 250 255 

Gin Thr Ala He Ser Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg 
260 265 270 

Arg Ser Val Glu Ala Phe He Leu Asp Gin Glu Ala Asp Leu Tyr Gly 
275 280 285 

His His Val Met Val Glu Phe Val Gly His Leu Arg Asp Met Val Lys 
290 295 300 

Phe Asn Gly Val Asp Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr 
305 310 315 320 

Asn Ala Arg Asp He Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp 
325 330 335 



Thr Gin Pro Ser Ala 
340 



<210> 575 
<211> 805 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (87) . . (782) 
<223> RXN01712 

<400> 575 

gccggcttag gctcctccga ccagaacccc actggcacct ttggataaca ccattccgtg 60 

taaacaagct ggcctagact tgaaacatg gtc gat ate ttg gaa etc ate ggt 113 

Met Val Asp He Leu Glu Leu He Gly 

1 5 

cec eta cct ttt gtg tct acg cca gag tta agg gca att gtc gtg act 161 

Pro Leu Pro Phe Val Ser Thr Pro Glu Leu Arg Ala He Val Val Thr 
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10 15 20 25 

gcc att aat ggt tec acc act att aat ggc acg tct ggt cag ctt gga 209 
Ala lie Asn Gly Ser Thr Thr lie Asn Gly Thr Ser Gly Gin Leu Gly 
30 35 40 

aat tec acg gat acg gaa ctt ctg ttg gcg ctt cgc agg tgg teg gac 257 
Asn Ser Thr Asp Thr Glu Leu Leu Leu Ala Leu Arg Arg Trp Ser Asp 
45 50 55 

gtg gtg ttg gtt ggg teg age acg gtg aag get gaa aat tat ggt ggc 305 
Val Val Leu Val Gly Ser Ser Thr Val Lys Ala Glu Asn Tyr Gly Gly 
60 65 70 

gtg gag gtt teg cet gaa ate eag aag eaa cgc cag gag ttg ggt eag 353 
Val Glu Val Ser Pro Glu lie Gin Lys Gin Arg Gin Glu Leu Gly Gin 
75 80 85 

gaa gcg att ccg ccg att gcg gtg atg tea ggg teg ttg aat ttt gat 401 
Glu Ala lie Pro Pro lie Ala Val Met Ser Gly Ser Leu Asn Phe Asp 
90 95 100 105 

gtg gat act cgc ttt ttc ctt gag gcc gaa gtg ccg ccg ate ate ate 449 
Val Asp Thr Arg Phe Phe Leu Glu Ala Glu Val Pro Pro lie lie lie 
110 115 120 

acg gat aat tee gat caa gea aag cag cag egg ctt gtg gat get ggg 497 
Thr Asp Asn Ser Asp Gin Ala Lys Gin Gin Arg Leu Val Asp Ala Gly 
125 130 135 

get cag gtt att gag gtg gag acg ttg acg gcg gag gtt ggc gtc gaa 545 
Ala Gin Val lie Glu Val Glu Thr Leu Thr Ala Glu Val Gly Val Glu 
140 145 150 

aag ctt agg tct ttg ggt tac gee cgc att gat tgt gag ggc ggt gea 593 
Lys Leu Arg Ser Leu Gly Tyr Ala Arg lie Asp Cys Glu Gly Gly Ala 
155 160 165 

acg ttg tat ggg cag atg ttg gcc gcc gat ctt gtt gat gtg tgg cat 641 
Thr Leu Tyr Gly Gin Met Leu Ala Ala Asp Leu Val Asp Val Trp His 
170 175 180 185 

r-ir ICQ nrr gir nng nng tfg rng ggn ngn gtig gig 9 9 m g i g fi05> 

His Thr lie Asp Pro Thr Leu Ser Gly Ser Val Glu Arg Pro Thr Val 
190 195 200 

aag ggc ggc gat gat gcg ccg cgc ega ttc gcg ttg gag cac gtc ttt 737 
Lys Gly Gly Asp Asp Ala Pro Arg Arg Phe Ala Leu Glu His Val Phe 
205 210 215 

gtc gat gat gac age acc eta ttc ttg egg tat aag cgc gcc aag 782 
Val Asp Asp Asp Ser Thr Leu Phe Leu Arg Tyr Lys Arg Ala Lys 
220 225 230 

tgagtgttgg actetcegga tct 805 



<210> 576 

<211> 232 

<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 576 

Met Val Asp lie Leu Glu Leu He Gly Pro Leu Pro Phe Val Ser Thr 
15 10 15 

Pro Glu Leu Arg Ala He Val Val Thr Ala He Asn Gly Ser Thr Thr 
20 25 30 

He Asn Gly Thr Ser Gly Gin Leu Gly Asn Ser Thr Asp Thr Glu Leu 
35 40 45 

Leu Leu Ala Leu Arg Arg Trp Ser Asp Val Val Leu Val Gly Ser Ser 
50 55 60 

Thr Val Lys Ala Glu Asn Tyr Gly Gly Val Glu Val Ser Pro Glu He 
65 70 75 80 

Gin Lys Gin Arg Gin Glu Leu Gly Gin Glu Ala He Pro Pro He Ala 
85 90 95 

Val Met Ser Gly Ser Leu Asn Phe Asp Val Asp Thr Arg Phe Phe Leu 
100 105 110 

Glu Ala Glu Val Pro Pro He He He Thr Asp Asn Ser Asp Gin Ala 
115 120 125 

Lys Gin Gin Arg Leu Val Asp Ala Gly Ala Gin Val He Glu Val Glu 
130 135 140 

Thr Leu Thr Ala Glu Val Gly Val Glu Lys Leu Arg Ser Leu Gly Tyr 
145 150 155 160 

Ala Arg He Asp Cys Glu Gly Gly Ala Thr Leu Tyr Gly Gin Met Leu 
165 170 175 

Ala Ala Asp Leu Val Asp Val Trp His His Thr He Asp Pro Thr Leu 
180 185 190 

Ser Gly Ser Val Glu Arg Pro Thr Val Lys Gly Gly Asp Asp Ala Pro 
195 200 205 

Arg Arg Phe Ala Leu Glu His Val Phe Val Asp Asp Asp Ser Thr Leu 
210 215 220 

Phe Leu Arg Tyr Lys Arg Ala Lys 
225 230 



<210> 577 
<211> 578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (55) . . (555) 
<223> FRXA01712 

<400> 577 

cctctgttgg cgcttcgcag gtggtcggac gtggtgttgg ttgggtcgag cacggtg 57 

Val 
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aag get gaa aat tat ggt ggc gtg gag gtt teg cct gaa ate cag aag 105 
Lys Ala Glu Asn Tyr Gly Gly Val Glu Val Ser Pro Glu lie Gin Lys 
5 10 15 

caa cgc cag gag ttg ggt cag gaa gcg att ccg ccg att gcg gtg atg 153 
Gin Arg Gin Glu Leu Gly Gin Glu Ala lie Pro Pro lie Ala Val Met 
20 25 30 

tea ggg teg ttg aat ttt gat gtg gat act cgc ttt ttc ctt gag gcc 201 
Ser Gly Ser Leu Asn Phe Asp Val Asp Thr Arg Phe Phe Leu Glu Ala 
35 40 45 

gaa gtg ccg ccg ate ate ate aeg gat aat tee gat caa gea aag cag 249 
Glu Val Pro Pro lie lie lie Thr Asp Asn Ser Asp Gin Ala Lys Gin 
50 55 60 65 

cag egg ett gtg gat get ggg get cag gtt att gag gtg gag acg ttg 297 
Gin Arg Leu Val Asp Ala Gly Ala Gin Val lie Glu Val Glu Thr Leu 
70 75 80 

aeg gcg gag gtt ggc gtc gaa aag ctt agg tct ttg ggt tac gcc cgc 345 
Thr Ala Glu Val Gly Val Glu Lys Leu Arg Ser Leu Gly Tyr Ala Arg 
85 90 95 

att gat tgt gag ggc ggt gea acg ttg tat ggg eag atg ttg gcc gcc 393 
lie Asp Cys Glu Gly Gly Ala Thr Leu Tyr Gly Gin Met Leu Ala Ala 
100 105 110 

gat ett gtt gat gtg tgg cat cac aeg att gat ceg acg ttg teg ggc 441 
Asp Leu Val Asp Val Trp His His Thr lie Asp Pro Thr Leu Ser Gly 
115 120 125 

age gtg gag cgc ccc acg gtg aag ggc ggc gat gat gcg ccg cgc cga 489 
Ser Val Glu Arg Pro Thr Val Lys Gly Gly Asp Asp Ala Pro Arg Arg 
130 135 140 145 

ttc gcg ttg gag cac gtc ttt gtc gat gat gae age ace eta ttc ttg 537 
Phe Ala Leu Glu His Val Phe Val Asp Asp Asp Ser Thr Leu Phe Leu 
150 155 160 

Arg Tyr Lys Arg Ala Lys 
165 



<210> 578 
<211> 167 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 578 

Val Lys Ala Glu Asn Tyr Gly Gly Val Glu Val Ser Pro Glu lie Gin 
15 10 15 

Lys Gin Arg Gin Glu Leu Gly Gin Glu Ala lie Pro Pro He Ala Val 
20 25 30 

Met Ser Gly Ser Leu Asn Phe Asp Val Asp Thr Arg Phe Phe Leu Glu 
35 40 45 
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Ala Glu Val Pro Pro He He He Thr Asp Asn Ser Asp Gin Ala Lys 
50 55 60 

Gin Gin Arg Leu Val Asp Ala Gly Ala Gin Val He Glu Val Glu Thr 
65 70 75 80 

Leu Thr Ala Glu Val Gly Val Glu Lys Leu Arg Ser Leu Gly Tyr Ala 
85 90 95 

Arg He Asp Cys Glu Gly Gly Ala Thr Leu Tyr Gly Gin Met Leu Ala 
100 105 110 

Ala Asp Leu Val Asp Val Trp His His Thr He Asp Pro Thr Leu Ser 
115 120 125 

Gly Ser Val Glu Arg Pro Thr Val Lys Gly Gly Asp Asp Ala Pro Arg 
130 135 140 

Arg Phe Ala Leu Glu His Val Phe Val Asp Asp Asp Ser Thr Leu Phe 
145 150 155 160 

Leu Arg Tyr Lys Arg Ala Lys 
165 



<210> 579 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicxiin 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXN02384 

<400> 579 

ctgatgaggc ggatatccgc aacatcgaca gcattgatga actcccacct ttgccagctg 60 

aatacgagcc tggctacgag gacgattaag aggtagtcct gtg act cgt cgc ctg 115 

Val Thr Arg Arg Leu 
1 5 

att ctg etc cga cac ggg cag act gaa tac aac gcc acg tec cga atg 163 
He Leu Leu Arg His Gly Gin Thr Glu Tyr Asn Ala Thr Ser Arg Met 
10 15 20 

cag gga caa ttg gac aca gag ctg tct gac ctg ggc ttt caa cag gcg 211 
Gin Gly Gin Leu Asp Thr Glu Leu Ser Asp Leu Gly Phe Gin Gin Ala 
25 30 35 

gcc age gca gcc tea gtg ctg gtt caa aaa aac ate ace cat gtg ttc 259 
Ala Ser Ala Ala Ser Val Leu Val Gin Lys Asn He Thr His Val Phe 
40 ^^ 50 

age teg gat ett tec cgc gcc ttc aac ace gca age gcg gtt gcg gcg 307 
Ser Ser Asp Leu Ser Arg Ala Phe Asn Thr Ala Ser Ala Val Ala Ala 
55 ^ 60 65 

ctg att gac gcg gag gtg cgc gtc gat aag cgt ett egg gaa acg cat 355 
Leu He Asp Ala Glu Val Arg Val Asp Lys Arg Leu Arg Glu Thr His 
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70 75 80 85 

ttg ggt gag tgg cag gcc aaa acc cac act gag gtg gat tec gaa tat 403 
Leu Gly Glu Trp Gin Ala Lys Thr His Thr Glu Val Asp Ser Glu Tyr 
90 95 100 

cca ggt gcg cgc get caa tgg cgc cac gat ccg cag tgg gca cca ccc 451 
Pro Gly Ala Arg Ala Gin Trp Arg His Asp Pro Gin Trp Ala Pro Pro 
105 110 115 

ggc ggc gaa teg cgc gtg gat gtt gcg cgc egg gca cgc caa gtt gtc 499 
Gly Gly Glu Ser Arg Val Asp Val Ala Arg Arg Ala Arg Gin Val Val 
120 125 130 

gac gag ttg atg gtg teg ett gat gat tgg gat gaa ggc ace gtg etc 547 
Asp Glu Leu Met Val Ser Leu Asp Asp Trp Asp Glu Gly Thr Val Leu 
135 140 145 

ate gtg get cac ggt ggc aeg att aat geg ctg ace teg aat ett ttg 595 
lie Val Ala His Gly Gly Thr lie Asn Ala Leu Thr Ser Asn Leu Leu 
150 155 160 165 

gac ctg gcg tat gat cag tac ccc atg ttc tct gga ett gga aat acc 643 
Asp Leu Ala Tyr Asp Gin Tyr Pro Met Phe Ser Gly Leu Gly Asn Thr 
170 175 180 

tgt tgg gca caa ttg acc gcc cga eet cgc tat tat gca ggt agt gag 691 
Cys Trp Ala Gin Leu Thr Ala Arg Pro Arg Tyr Tyr Ala Gly Ser Glu 
185 190 195 

aae cca gaa gat gac etc aag att tet teg gcg gtt tec aac age cct 739 
Asn Pro Glu Asp Asp Leu Lys lie Ser Ser Ala Val Ser Asn Ser Pro 
200 205 210 

cat ttt gag ggc aac aat gtg gaa aac gcc cag tgg tat ett gac ggc 787 
His Phe Glu Gly Asn Asn Val Glu Asn Ala Gin Trp Tyr Leu Asp Gly 
215 220 225 

tgg aac atg ggt gtt aeg cag taaagaagat ggcaataaaa atg 831 
Trp Asn Met Gly Val Thr Gin 
230 235 



<210> 580 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 580 

Val Thr Arg Arg Leu lie Leu Leu Arg His Gly Gin Thr Glu Tyr Asn 
15 10 15 

Ala Thr Ser Arg Met Gin Gly Gin Leu Asp Thr Glu Leu Ser Asp Leu 
20 25 30 

Gly Phe Gin Gin Ala Ala Ser Ala Ala Ser Val Leu Val Gin Lys Asn 
35 40 45 

lie Thr His Val Phe Ser Ser Asp Leu Ser Arg Ala Phe Asn Thr Ala 
50 55 60 
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Ser Ala Val Ala Ala Leu He Asp Ala Glu Val Arg Val Asp Lys Arg 
65 70 75 80 

Leu Arg Glu Thr His Leu Gly Glu Trp Gin Ala Lys Thr His Thr Glu 
85 90 95 

Val Asp Ser Glu Tyr Pro Gly Ala Arg Ala Gin Trp Arg His Asp Pro 
100 105 110 

Gin Trp Ala Pro Pro Gly Gly Glu Ser Arg Val Asp Val Ala Arg Arg 
115 120 125 

Ala Arg Gin Val Val Asp Glu Leu Met Val Ser Leu Asp Asp Trp Asp 
130 135 140 

Glu Gly Thr Val Leu He Val Ala His Gly Gly Thr He Asn Ala Leu 
145 150 155 160 

Thr Ser Asn Leu Leu Asp Leu Ala Tyr Asp Gin Tyr Pro Met Phe Ser 
165 170 175 

Gly Leu Gly Asn Thr Cys Trp Ala Gin Leu Thr Ala Arg Pro Arg Tyr 
180 185 190 

Tyr Ala Gly Ser Glu Asn Pro Glu Asp Asp Leu Lys He Ser Ser Ala 
195 200 205 

Val Ser Asn Ser Pro His Phe Glu Gly Asn Asn Val Glu Asn Ala Gin 
210 215 220 

Trp Tyr Leu Asp Gly Trp Asn Met Gly Val Thr Gin 
225 230 235 



<210> 581 
<211> 453 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (430) 

<223> RXN01560 

<400> 581 

atgggagcaa ggctcattta gctacttcga cgtggaagcg cacatcgttg agttgattcc 60 

tgcatcagta agcgatgcgt tttaggcaca tctgcgatcc gtg ggc gtg tec tac 115 

Val Gly Val Ser Tyr 
1 5 

ate ate gcc ggc gat gag cag ctg gat atg gca gaa gcc gtt cgc ^aa 16:^: 
He He Ala Gly Asp Glu Gin Leu Asp Met Ala Glu Ala Val Arg Lys 
10 15 20 

att ggg gag acc ttt aaa act gag gaa att ate ctt ggt ggc gga gga 211 
He Gly Glu Thr Phe Lys Thr Glu Glu He He Leu Gly Gly Gly Gly 
25 30 35 



acc ctg aac tgg tec atg etc cgc gac ggt ttg tgc gac gag gtt age 
Thr Leu Asn Trp Ser Met Leu Arg Asp Gly Leu Cys Asp Glu Val Ser 



159 
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40 45 50 

ate gtg atg atg cca ate gcc gat ggt gaa aag cac acc cac tct ttg 307 
lie Val Met Met Pro lie Ala Asp Gly Glu Lys His Thr His Ser Leu 
55 60 65 

ttc gaa gcc gat gaa aaa tac tea gea ccg ttg ceg ate ggt ttt tea 355 
Phe Glu Ala Asp Glu Lys Tyr Ser Ala Pro Leu Pro lie Gly Phe Ser 
70 75 80 85 

etc gee age gtt gaa cca eta gaa gat gga age gtt tgg atg egt tac 403 
Leu Ala Ser Val Glu Pro Leu Glu Asp Gly Ser Val Trp Met Arg Tyr 
90 95 100 

999 gtc aat ggc cca gtg gac gcg aac taggtagcaa atactcgetc 450 
Gly Val Asn Gly Pro Val Asp Ala Asn 
105 110 

ttt 453 



<210> 582 
<211> 110 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 582 

Val Gly Val Ser Tyr lie lie Ala Gly Asp Glu Gin Leu Asp Met Ala 
15 10 15 

Glu Ala Val Arg Lys lie Gly Glu Thr Phe Lys Thr Glu Glu lie lie 
20 25 30 

Leu Gly Gly Gly Gly Thr Leu Asn Trp Ser Met Leu Arg Asp Gly Leu 
35 40 45 

Cys Asp Glu Val Ser lie Val Met Met Pro lie Ala Asp Gly Glu Lys 
50 55 60 

His Thr His Ser Leu Phe Glu Ala Asp Glu Lys Tyr Ser Ala Pro Leu 
65 70 75 80 

Pro Tip Vh*=> f^f^r- T .f^n Ala Qor- V;:^ 1 nl 11 P^^ T .^i > r^l ^^ a^p r^iy c^^ 



85 90 95 

Val Trp Met Arg Tyr Gly Val Asn Gly Pro Val Asp Ala Asn 
100 105 110 



<210> 583 
<211> 1137 
<212> DNA 

<213> Corynebaeterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXN00667 

<400> 583 

ggcatcagtg tttgaaggga aaagcaggtc aaacaaggtg cggctgattt gagcgatcac 60 
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agcaccgaga tctgtgctga agaattcaat gattgggttg atg att gcg ttg aag 115 

Met lie Ala Leu Lys 
1 5 



tec atg tct aac agg gta gta caa aag cca aaa atg aaa gcg ccg eta 
Ser Met Ser Asn Arg Val Val Gin Lys Pro Lys Met Lys Ala Pro Leu 
10 15 20 



cgt ggc egc cac ate acc gaa acc get etg gtg aaa atg egt gtg etg 
Arg Gly Arg His He Thr Glu Thr Ala Leu Val Lys Met Arg Val Leu 
135 140 145 

aet gga aac aac gat etc ace cea get eae egc etc gat egc etg act 
Thr Gly Asn Asn Asp Leu Thr Pro Ala His Arg Leu Asp Arg Leu Thr 
150 155 160 165 

tec ggt gtg tta gte atg gtg aaa aaa eca gaa etc egt ggc get tac 
Ser Gly Val Leu Val Met Val Lys Lys Pro Glu Leu Arg Gly Ala Tyr 
170 175 180 

caa acc ttg ttt gee ega egt gag gcg tee aaa acc tat gag gea ate 
Gin Thr Leu Phe Ala Arg Arg Glu Ala Ser Lys Thr Tyr Glu Ala He 
185 190 195 



163 



cee ate egc gac ggc etc aac cct tee egt gtg egc ttg ccg etc gae 211 

Pro He Arg Asp Gly Leu Asn Pro Ser Arg Val Arg Leu Pro Leu Asp 

25 30 35 

gcg gcg ccg ate egc gee ate gat ttt gtt gaa tac etc att tec acg 259 

Ala Ala Pro He Arg Ala He Asp Phe Val Glu Tyr Leu He Ser Thr 

40 45 50 

cag egc cac egc aat ccg gee gac aac gee gaa gcg ctt caa gcg egt 307 

Gin Arg His Arg Asn Pro Ala Asp Asn Ala Glu Ala Leu Gin Ala Arg 

55 60 65 

tte gae gcc gac ctt gtt gte aac cac tac ggc gag ccc tac gee ccc 355 

Phe Asp Ala Asp Leu Val Val Asn His Tyr Gly Glu Pro Tyr Ala Pro 

70 75 80 85 

gac acc atg gtt cag ccc gae gac gae att tgg tte tac egc atg ccc 403 

Asp Thr Met Val Gin Pro Asp Asp Asp He Trp Phe Tyr Arg Met Pro 

90 95 100 

gee gee gaa egg ccg ate cct tac aaa att cat gte att cac gaa gac 

Ala Ala Glu Arg Pro He Pro Tyr Lys He His Val He His Glu Asp 

105 110 115 

gat gac ate etc gte att gae aag cca ccc tac eta gca acc atg cct 499 
Asp Asp He Leu Val He Asp Lys Pro Pro Tyr Leu Ala Thr Met Pro 

120 125 130 



451 



547 



595 



643 



691 



gca gaa tte gtt eca ggg eta ctt gat gat ggt ccc gcg att tgg gaa 739 
Ala Glu Phe Val Pro Gly Leu Leu Asp Asp Gly Pro Ala He Trp Glu 
200 205 210 

tec egc ate gaa aaa gaa egc ggc ate gtg caa gee tte gte gtg gaa 787 
Ser Arg He Glu Lys Glu Arg Gly He Val Gin Ala Phe Val Val Glu 
215 220 225 



829 
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ggc ccc gtc aac gca cgc act gaa ctg gtg tea gtc acc cca gtc gaa 835 
Gly Pro Val Asn Ala Arg Thr Glu Leu Val Ser Val Thr Pro Val Glu 
230 235 240 245 

gac gcc gaa cag age ate etc gaa gaa atg cac ggg cca etc ccc cgc 883 
Asp Ala Glu Gin Ser lie Leu Glu Glu Met His Gly Pro Leu Pro Arg 
250 255 260 

caa gcg cgc tac gtt eta gcc ccc tea aca ggc aaa ace cac cag ctg 931 
Gin Ala Arg Tyr Val Leu Ala Pro Ser Thr Gly Lys Thr His Gin Leu 
265 270 275 

cgc ate cac atg cgc gac ttc gca gcc ccc ate etc ggc gac ccc etc 979 
Arg lie His Met Arg Asp Phe Ala Ala Pro lie Leu Gly Asp Pro Leu 
280 285 290 

tac ccc gtc etc cac gca gtc gac gat gag gac tac acc acc cca atg 
1027 

Tyr Pro Val Leu His Ala Val Asp Asp Glu Asp Tyr Thr Thr Pro Met 
295 300 305 

cac etc ate gcc cgc acg eta acc ttc gtg gat cet caa acc aac gag 
1075 

His Leu lie Ala Arg Thr Leu Thr Phe Val Asp Pro Gin Thr Asn Glu 
310 315 320 325 

gaa cgt acc ttt gtg agt aat ega cet acg gga agt ttg taggcetcgt 
1124 

Glu Arg Thr Phe Val Ser Asn Arg Pro Thr Gly Ser Leu 
330 335 

agacatcace cag 
1137 



<210> 584 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 584 

Met lie Ala Leu Lys Ser Met Ser Asn Arg Val Val Gin Lys Pro Lys 
1 ^ 



Met Lys Ala Pro Leu Pro lie Arg Asp Gly Leu Asn Pro Ser Arg Val 
20 25 30 

Arg Leu Pro Leu Asp Ala Ala Pro lie Arg Ala lie Asp Phe Val Glu 
35 40 45 

Tyr Leu lie Ser Thr Gin Arg His Arg Asn Pro Ala Asp Asn Ala Glu 
50 55 60 

Ala Leu Gin Ala Arg Phe Asp Ala Asp Leu Val Val Asn His Tyr Gly 
65 70 75 80 

Glu Pro Tyr Ala Pro Asp Thr Met Val Gin Pro Asp Asp Asp lie Trp 
85 90 95 

Phe Tyr Arg Met Pro Ala Ala Glu Arg Pro lie Pro Tyr Lys lie His 
100 105 110 
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Val lie His Glu Asp Asp Asp lie Leu Val lie Asp Lys Pro Pro Tyr 
115 120 125 

Leu Ala Thr Met Pro Arg Gly Arg His He Thr Glu Thr Ala Leu Val 
130 135 140 

Lys Met Arg Val Leu Thr Gly Asn Asn Asp Leu Thr Pro Ala His Arg 
145 150 155 160 

Leu Asp Arg Leu Thr Ser Gly Val Leu Val Met Val Lys Lys Pro Glu 
165 170 175 

Leu Arg Gly Ala Tyr Gin Thr Leu Phe Ala Arg Arg Glu Ala Ser Lys 
180 185 190 

Thr Tyr Glu Ala He Ala Glu Phe Val Pro Gly Leu Leu Asp Asp Gly 
195 200 205 

Pro Ala He Trp Glu Ser Arg He Glu Lys Glu Arg Gly He Val Gin 
210 215 220 

Ala Phe Val Val Glu Gly Pro Val Asn Ala Arg Thr Glu Leu Val Ser 
225 230 235 240 

Val Thr Pro Val Glu Asp Ala Glu Gin Ser He Leu Glu Glu Met His 
245 250 255 

Gly Pro Leu Pro Arg Gin Ala Arg Tyr Val Leu Ala Pro Ser Thr Gly 
260 265 , 270 

Lys Thr His Gin Leu Arg He His Met Arg Asp Phe Ala Ala Pro He 
275 280 285 

Leu Gly Asp Pro Leu Tyr Pro Val Leu His Ala Val Asp Asp Glu Asp 
290 295 300 

Tyr Thr Thr Pro Met His Leu He Ala Arg Thr Leu Thr Phe Val Asp 
305 310 315 320 

Pro Gin Thr Asn Glu Glu Arg Thr Phe Val Ser Asn Arg Pro Thr Gly 
325 330 335 

Ser Leu 



<210> 585 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1258) 
<223> RXC01711 

<400> 585 

tctcgtgagt ttctccccgg tagcaccttc 
gtgggatagc atcggcaacg cggttgcatg 



tatatcagcc cccacgccgc gtcggagcag 60 
gccgttggcc atg ttg ttg atg gcg 115 
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Met Leu Leu Met Ala 
1 5 

cat cgc tec ttc gtg ctt gcg att aac ggc gca gtc acc gac gat ttc 163 
His Arg Phe Phe Val Leu Ala lie Asn Gly Ala Val Thr Asp Asp Phe 
10 15 20 

acg acg gtt tat agt get tta cga cgt ttc gtt gaa ggt att ccg gtc 211 
Thr Thr Val Tyr Ser Ala Leu Arg Arg Phe Val Glu Gly lie Pro Val 
25 30 35 

tac aac gag gtc tac cac ttc gtc gat ccg cac tac etc tat aac ccg 259 
Tyr Asn Glu Val Tyr His Phe Val Asp Pro His Tyr Leu Tyr Asn Pro 
40 45 50 

ggc gcc acc etc eta ttg gca cca ttg gga tat ate ace eat ttc acg 307 
Gly Ala Thr Leu Leu Leu Ala Pro Leu Gly Tyr lie Thr His Phe Thr 
55 60 65 

ttg get egg tgg atg ttc ate gcg gtg aac etc ctt gee att gtt tta 355 
Leu Ala Arg Trp Met Phe lie Ala Val Asn Leu Leu Ala lie Val Leu 
70 75 80 85 

gcg ttc ggg ctg ctg acc aga etc tec ggt tgg gcg ctg cgc age atg 403 
Ala Phe Gly Leu Leu Thr Arg Leu Ser Gly Trp Ala Leu Arg Ser Met 
90 95 100 

gtg tgg ccg att gcg ate gee ttg gcg atg ctg aca gaa acc gtg caa 451 
Val Trp Pro He Ala He Ala Leu Ala Met Leu Thr Glu Thr Val Gin 
105 110 115 

aac ace etc att ttc tee aac ate aac ggc ate ctg ctg etc atg ttg 499 
Asn Thr Leu He Phe Ser Asn He Asn Gly He Leu Leu Leu Met Leu 
120 125 130 

gcg att ttc ctg tgg tge gtg gtg cac aaa aaa tec tgg ttg ggc gga 547 
Ala He Phe Leu Trp Cys Val Val His Lys Lys Ser Trp Leu Gly Gly 
135 140 145 

eta gtc att ggt ttg gee att ttg ate aaa ece atg ttc ctg eca ctt 595 
Leu Val He Gly Leu Ala He Leu He Lys Pro Met Phe Leu Pro Leu 
150 155 160 165 

etc ttc eta ect ttg gtg aaa aag caa tgg gga teg etc ate etc ggc 643 
Leu Phe Leu Pro Leu Val Lys Lys Gin Trp Gly Ser Leu He Leu Gly 
170 175 180 

att tta acc cca gtg att ttc aat gca gtg gee tgg ttc tta gtt ccg 691 
He Leu Thr Pro Val He Phe Asn Ala Val Ala Trp Phe Leu Val Pro 
185 190 195 

gga gca tct gaa tac gtc acc cgc acg atg ccc tac ctt ggt gaa act 739 
Gly Ala Ser Glu Tyr Val Thr Arg Thr Met Pro Tyr Leu Gly Glu Thr 
200 205 210 

cga gat ttt gee aac age tea etc cca ggc ttg gee ate tat ttc gga 787 
Arg Asp Phe Ala Asn Ser Ser Leu Pro Gly Leu Ala He Tyr Phe Gly 
215 220 225 

atg ccc acc tgg atg gaa ate acc tgg ttc etc ate ttc ggc gca atg 835 
Met Pro Thr Trp Met Glu He Thr Trp Phe Leu He Phe Gly Ala Met 
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230 235 240 245 

gtc ggc etc gca gtg ctg gca etc ctg aga ttc cgt aac acc gag cca 

Val Gly Leu Ala Val Leu Ala Leu Leu Arg Phe Arg Asn Thr Glu Pro 

250 255 260 



883 



tac ttc tgg gca gca acc acc acc ggt gta etc ctg act ggc gta ttc 931 
Tyr Phe Trp Ala Ala Thr Thr Thr Gly Val Leu Leu Thr Gly Val Phe 
265 270 275 

ttc ctg tec tea ctg gca cag atg tac tac tec atg atg ate ttc cct 979 
Phe Leu Ser Ser Leu Gly Gin Met Tyr Tyr Ser Met Met He Phe Pro 
280 285 290 

atg ate ttc acc ctg etc gga age cga tec gta ttc cac aac tgg gtt 
1027 

Met He Phe Thr Leu Leu Gly Ser Arg Ser Val Phe His Asn Trp Val 

295 300 305 

gee tgg gtc gee gee tac ttc tta eta tec cct gae act ttc acc tec 
1075 

Ala Trp Val Ala Ala Tyr Phe Leu Leu Ser Pro Asp Thr Phe Thr Ser 

310 315 320 325 

cag cga eta ecc gat gta gee cgc tgg atg gaa ttt ttc age gcg acc 
1123 

Gin Arg Leu Pro Asp Val Ala Arg Trp Met Glu Phe Phe Ser Ala Thr 
330 335 340 

gtt ggt tgg gga eta ttg ata gtg gtt aca ttt gtc teg gcg eta ate 
1171 

Val Gly Trp Gly Leu Leu He Val Val Thr Phe Val Ser Ala Leu He 
345 350 355 

tgg ttt att ggt gat ate cga gee aag gga act ccg age tea ccc att 
1219 

Trp Phe He Gly Asp He Arg Ala Lys Gly Thr Pro Ser Ser Pro He 

360 365 370 

ace act gat cca acg cac gac eat ett gag agg aca gca tgacagactt 
1268 

Thr Thr Asp Pro Thr His Asp His Leu Glu Arg Thr Ala 
375 380 385 

caaactcatc age 
1281 



<210> 586 
<211> 386 

<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 586 

Met Leu Leu Met Ala His Arg Phe Phe Val Leu Ala He Asn Gly Ala 
15 10 15 

Val Thr Asp Asp Phe Thr Thr Val Tyr Ser Ala Leu Arg Arg Phe Val 
20 25 30 

Glu Gly He Pro Val Tyr Asn Glu Val Tyr His Phe Val Asp Pro His 
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35 40 45 

Tyr Leu Tyr Asn Pro Gly Ala Thr Leu Leu Leu Ala Pro Leu Gly Tyr 
50 55 60 

lie Thr His Phe Thr Leu Ala Arg Trp Met Phe lie Ala Val Asn Leu 
65 70 75 80 

Leu Ala lie Val Leu Ala Phe Gly Leu Leu Thr Arg Leu Ser Gly Trp 
85 90 95 

Ala Leu Arg Ser Met Val Trp Pro lie Ala lie Ala Leu Ala Met Leu 
100 105 110 

Thr Glu Thr Val Gin Asn Thr Leu lie Phe Ser Asn lie Asn Gly lie 
115 120 125 

Leu Leu Leu Met Leu Ala lie Phe Leu Trp Cys Val Val His Lys Lys 
130 135 140 

Ser Trp Leu Gly Gly Leu Val lie Gly Leu Ala lie Leu lie Lys Pro 
145 150 155 160 

Met Phe Leu Pro Leu Leu Phe Leu Pro Leu Val Lys Lys Gin Trp Gly 
165 170 175 

Ser Leu lie Leu Gly lie Leu Thr Pro Val lie Phe Asn Ala Val Ala 
180 185 190 

Trp Phe Leu Val Pro Gly Ala Ser Glu Tyr Val Thr Arg Thr Met Pro 
195 200 205 

Tyr Leu Gly Glu Thr Arg Asp Phe Ala Asn Ser Ser Leu Pro Gly Leu 
210 215 220 

Ala lie Tyr Phe Gly Met Pro Thr Trp Met Glu He Thr Trp Phe Leu 
225 230 235 240 

He Phe Gly Ala Met Val Gly Leu Ala Val Leu Ala Leu Leu Arg Phe 
245 250 255 

Arg Asn Thr Glu Pro Tyr Phe Trp Ala Ala Thr Thr Thr Gly Val Leu 
260 -x^"^ ^-"^ 



Leu Thr Gly Val Phe Phe Leu Ser Ser Leu Gly Gin Met Tyr Tyr Ser 
275 280 285 

Met Met He Phe Pro Met He Phe Thr Leu Leu Gly Ser Arg Ser Val 

290 295 300 

Phe His Asn Trp Val Ala Trp Val Ala Ala Tyr Phe Leu Leu Ser Pro 
305 310 315 320 

Asp Thr Phe Thr Ser Gin Arg Leu Pro Asp Val Ala Arg Trp Met Glu 
325 330 335 

Phe Phe Ser Ala Thr Val Gly Trp Gly Leu Leu He Val Val Thr Phe 
340 345 350 

Val Ser Ala Leu He Trp Phe He Gly Asp He Arg Ala Lys Gly Thr 
355 360 365 
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Pro Ser Ser Pro He Thr Thr Asp Pro Thr His Asp His Leu Glu Arg 
370 375 380 

Thr Ala 
385 



<210> 587 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXC02380 

<400> 587 

gcagattttt gacgaagtcg catcgtggat tgaagctgcc taaaaactcg cgaggacgca 60 

tgctcagcaa ggtggtgtgc gaacactata ctgtccactc atg act aca acg gtg 115 

Met Thr Thr Thr Val 
1 5 



aaa cgc cgc get cgc att ggc ate atg ggt ggc aca ttt gac ccc att 
Lys Arg Arg Ala Arg He Gly He Met Gly Gly Thr Phe Asp Pro He 
10 15 20 



ctt gat ctg gtg gtg tac gtt ccc acc gga cag cea tgg caa aag gcg 
Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin Pro Trp Gin Lys Ala 
40 45 50 

aac aag aaa gtc age cea gcg gaa gat cgt tac ctg atg acg gtg ate 
Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr Leu Met Thr Val He 
55 60 65 



163 



cat aat ggt cac ctt gtg gcg ggc tea gag gta gcg gat ega ttc gat 211 
His Asn Gly His Leu Val Ala Gly Ser Glu Val Ala Asp Arg Phe Asp 
25 30 35 



259 



307 



gcc act gcc tct aat cea egg ttt atg gta teg egg gtt gat att gat 355 
Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser Arg Val Asp He Asp 
70 75 80 85 

egg gga ggg gat act tac acg ate gat acc ctg caa gat ttg age aag 
Arg Gly Gly Asp Thr Tyr Thr He Asp Thr Leu Gin Asp Leu Ser Lys 
90 95 100 

caa tac ccg gac gcc cag ctg tac ttc ate acc ggt gcc gat gca ctg 
Gin Tyr Pro Asp Ala Gin Leu Tyr Phe He Thr Gly Ala Asp Ala Leu 
105 110 115 

gca cag ate gtg acg tgg cgc gat tgg gag aaa acc ttc gaa ctt gcc 
Ala Gin He Val Thr Trp Arg Asp Trp Glu Lys Thr Phe Glu Leu Ala 
120 125 130 

cac ttc gtt gga gtg act cga ccc ggt tat gaa ttg gat gga aac ate 
His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu Leu Asp Gly Asn He 
135 140 145 



403 



451 



499 



547 
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att ccg gaa atg cac caa gat cga gtc tea ttg gtg gat ate eec gee 595 

lie Pro Glu Met His Gin Asp Arg Val Ser Leu Val Asp lie Pro Ala 
150 155 160 165 

atg get att tec tec acg gac tgc aga gaa egc tee age gaa gaa egc 643 

Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg Ser Ser Glu Glu Arg 
170 175 180 

cct gtt tgg tat ctt gtc cct gat ggc gtg gtg caa tac att gcc aaa 691 

Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val Gin Tyr lie Ala Lys 
185 190 195 

egc caa etc tat cga cct gaa gga tec gat aag gat atg gat eec aag 739 

Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys Asp Met Asp Pro Lys 
200 205 210 

ggc caa aac caa gca taaatctagt caaaagtttc aac 777 

Gly Gin Asn Gin Ala 
215 



<210> 588 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 588 

Met Thr Thr Thr Val Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly 
1. 5 10 15 

Thr Phe Asp Pro lie His Asn Gly His Leu Val Ala Gly Ser Glu Val 
20 25 30 

Ala Asp Arg Phe Asp Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin 
35 40 45 

Pro Trp Gin Lys Ala Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr 
50 55 60 

Leu Met Thr Val lie Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser 
65 70 75 80 

Arg Val Aso T l A^n Arrr m \7 Acr^ ^Vit- ^y^- ^>^^ tt» 7^ rr^x.^ t 

85 90 95 

Gin Asp Leu Ser Lys Gin Tyr Pro Asp Ala Gin Leu Tyr Phe lie Thr 
100 105 110 

Gly Ala Asp Ala Leu Ala Gin lie Val Thr Trp Arg Asp Trp Glu Lys 
115 120 125 

Thr Phe Glu Leu Ala His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu 
130 135 140 

Leu Asp Gly Asn lie lie Pro Glu Met His Gin Asp Arg Val Ser Leu 
145 150 155 160 

Val Asp lie Pro Ala Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg 
165 170 175 

Ser Ser Glu Glu Arg Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val 
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180 



185 



190 



Gin Tyr He Ala Lys Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys 
195 200 205 



Asp Met Asp Pro Lys Gly Gin Asn Gin Ala 
210 215 



<210> 589 
<211> 777 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> FRXA02380 

<400> 589 

gcagattttt gacgaagtcg catcgtggat tgaagctgcc taaaaactcg cgaggacgca 60 

tgctcagcaa ggtggtgtgc gaacactata ctgtccactc atg act aca acg gtg 115 

Met Thr Thr Thr Val 
1 5 



aaa cgc cgc get cgc att ggc ate atg ggt ggc aea ttt gac ccc att 
Lys Arg Arg Ala Arg He Gly He Met Gly Gly Thr Phe Asp Pro He 
10 15 20 

cat aat ggt cac ctt gtg gcg ggc tea gag gta gcg gat cga ttc gat 
His Asn Gly His Leu Val Ala Gly Ser Glu Val Ala Asp Arg Phe Asp 
25 30 35 



aac aag aaa gtc age cea gcg gaa gat egt tac ctg atg acg gtg ate 
Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr Leu Met Thr Val He 
55 60 65 

gee aet gee tet aat cea egg ttt atg gta teg egg gtt gat att gat 
Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser Arg Val Asp He Asp 
70 75 80 85 

egg gga ggg gat aet tac acg ate gat aec etg eaa gat ttg age aag 
Arg Gly Gly Asp Thr Tyr Thr He Asp Thr Leu Gin Asp Leu Ser Lys 
90 95 100 

caa tac ccg gac gee cag ctg tac ttc ate aec ggt gee gat gea etg 
Gin Tyr Pro Asp Ala Gin Leu Tyr Phe He Thr Gly Ala Asp Ala Leu 
105 no 115 

gea eag ate gtg acg tgg ege gat tgg gag aaa ace ttc gaa ctt gee 
Ala Gin He Val Thr Trp Arg Asp Trp Glu Lys Thr Phe Glu Leu Ala 
120 125 130 

cac ttc gtt gga gtg act cga ccc ggt tat gaa ttg gat gga aac ate 
His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu Leu Asp Gly Asn He 
135 140 145 



163 



211 



ctt gat ctg gtg gtg tac gtt ccc ace gga cag cea tgg eaa aag gcg 259 
Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin Pro Trp Gin Lys Ala 
40 45 50 



307 



355 



403 



451 



499 



547 
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att ccg gaa atg cac caa gat cga gtc tea ttg gtg gat ate ccc gcc 
He Pro Glu Met His Gin Asp Arg Val Ser Leu Val Asp He Pro Ala 
150 155 160 165 



595 



atg get att tec tec acg gac tgc aga gaa cgc tec age gaa gaa egc 
Met Ala He Ser Ser Thr Asp Cys Arg Glu Arg Ser Ser Glu Glu Arg 
170 175 180 



643 



cet gtt tgg tat ett gtc cct gat ggc gtg gtg eaa tac att gcc aaa 
Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val Gin Tyr He Ala Lys 
185 190 195 



691 



cgc caa etc tat cga cct gaa gga tec gat aag gat atg gat ccc aag 
Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys Asp Met Asp Pro Lys 
200 205 210 



739 



ggc caa aac caa gca taaatctagt caaaagttte aac 
Gly Gin Asn Gin Ala 
215 



777 



<210> 590 
<211> 218 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 590 

Met Thr Thr Thr Val Lys Arg Arg Ala Arg He Gly He Met Gly Gly 
15 10 15 

Thr Phe Asp Pro He His Asn Gly His Leu Val Ala Gly Ser Glu Val 
20 25 30 

Ala Asp Arg Phe Asp Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin 
35 40 45 

Pro Trp Gin Lys Ala Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr 
50 55 60 

Leu Met Thr Val He Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser 
65 70 75 80 



Arg Val Asp He Asp Arg Gly Gly Asp Thr Tyr Thr He Asp Thr Leu 
85 90 95 

Gin Asp Leu Ser Lys Gin Tyr Pro Asp Ala Gin Leu Tyr Phe He Thr 
100 105 110 

Gly Ala Asp Ala Leu Ala Gin He Val Thr Trp Arg Asp Trp Glu Lys 
115 120 125 

Thr Phe Glu Leu Ala His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu 
130 135 140 

Leu Asp Gly Asn He He Pro Glu Met His Gin Asp Arg Val Ser Leu 
145 150 155 160 

Val Asp He Pro Ala Met Ala He Ser Ser Thr Asp Cys Arg Glu Arg 
165 170 175 
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Ser Ser Glu Glu Arg Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val 
180 185 190 

Gin Tyr He Ala Lys Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys 
195 200 205 

Asp Met Asp Pro Lys Gly Gin Asn Gin Ala 
210 215 



<210> 591 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (571) 

<223> RXC02921 

<400> 591 

tggaaaactg ggaagggttg acgttgcgga atctctccgc agcgtcggtt cggaccctaa 60 

aaaagggtga ggaaccacat gagctgtttt aaggaatttt gtg tct gca ctt gaa 115 

Val Ser Ala Leu Glu 
1 5 

gag teg ate egc ate gcg ace ate geg gcg aaa gca gcg gat gaa aag 163 
Glu Ser He Arg He Ala Thr He Ala Ala Lys Ala Ala Asp Glu Lys 
10 15 20 

aag gee gat gac ate get gtc ate gat gtc tct gac atg ate gca ate 211 
Lys Ala Asp Asp He Ala Val He Asp Val Ser Asp Met He Ala He 
25 30 35 

ace gat tgc ttt gtt gtt gca tct get gac aat gag cgc cag gtg ggc 259 
Thr Asp Cys Phe Val Val Ala Ser Ala Asp Asn Glu Arg Gin Val Gly 
40 45 50 

gee att gtt gag gag ate gaa gat gag atg ace aag get ggt ttc gag 307 
Ala He Val Glu Glu He Glu Asp Glu Met Thr Lys Ala Gly Phe Glu 
55 60 65 

cet aag cgc cgt gaa ggc aac egc gaa aac cgt tgg gtt etc ctt gac 355 
Pro Lys Arg Arg Glu Gly Asn Arg Glu Asn Arg Trp Val Leu Leu Asp 
70 75 80 85 

tac gga ttg gtt gtt ate cae gtt cag ega cag gca gag cgc gag ttc 403 
Tyr Gly Leu Val Val He His Val Gin Arg Gin Ala Glu Arg Glu Phe 
90 95 100 

tac gga ctg gat cgt ctg tac egc gac tgc cca etc att gaa att gaa 451 
Tyr Gly Leu Asp Arg Leu Tyr Arg Asp Cys Pro Leu He Glu He Glu 
105 110 115 

gga ctt gaa acc ttc aag cgt gaa tec tec tgg tct gat gag geg gat 499 
Gly Leu Glu Thr Phe Lys Arg Glu Ser Ser Trp Ser Asp Glu Ala Asp 
120 125 130 

ate egc aac ate gac age att gat gaa etc cea cet ttg cca get gaa 547 
He Arg Asn He Asp Ser He Asp Glu Leu Pro Pro Leu Pro Ala Glu 
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135 140 145 

tac gag cct ggc cac gag gac gat taagaggtag tcctgtgact cgt 594 
Tyr Glu Pro Gly Tyr Glu Asp Asp 
150 155 



<210> 592 
<211> 157 
<212> PRT 

<213> Corynebacterium glucamicum 
<400> 592 

Val Ser Ala Leu Glu Glu Ser lie Arg lie Ala Thr lie Ala Ala Lys 
15 10 15 

Ala Ala Asp Glu Lys Lys Ala Asp Asp lie Ala Val lie Asp Val Ser 
20 25 30 

Asp Met lie Ala lie Thr Asp Cys Phe Val Val Ala Ser Ala Asp Asn 
35 40 45 

Glu Arg Gin Val Gly Ala lie Val Glu Glu lie Glu Asp Glu Met Thr 
50 55 60 

Lys Ala Gly Phe Glu Pro Lys Arg Arg Glu Gly Asn Arg Glu Asn Arg 
65 70 75 80 

Trp Val Leu Leu Asp Tyr Gly Leu Val Val lie His Val Gin Arg Gin 
85 90 95 

Ala Glu Arg Glu Phe Tyr Gly Leu Asp Arg Leu Tyr Arg Asp Cys Pro 
100 105 110 

Leu lie Glu lie Glu Gly Leu Glu Thr Phe Lys Arg Glu Ser Ser Trp 
115 120 125 

Ser Asp Glu Ala Asp lie Arg Asn lie Asp Ser lie Asp Glu Leu Pro 
130 135 140 

Pro Leu Pro Ala Glu Tyr Glu Pro Gly Tyr Glu Asp Asp 
145 150 155 



<210> 593 

<211> 3075 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3052) 
<223> RXC01434 

<400> 593 

ggtttcctgc gcaccgtgat gattggtgcg gcgctgtcgc cggccatcgc ttcggcgttc 60 

aacactgcca acacgctgcc caacctgatc actggaaatc gtg ttg ggt gcg gtg 115 

Val Leu Gly Ala Val 
1 5 



840 
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ctg ggc gtg tac atg gtg ctg cct gcg cgt ttg cac ccg cat gag cag 
Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu His Pro His Glu Gin 
120 125 130 



cag 



ttc ggt tac ate ate acc act cgc att gcg teg att gca gac gat 
Gin Phe Gly Tyr He He Thr Thr Arg He Ala Ser He Ala Asp Asp 
200 205 210 



163 



211 



ctg aca teg ctg gtt att ccg gtc ctt acc cgc gcg gaa aaa gaa gac 
Leu Thr Ser Leu Val He Pro Val Leu Thr Arg Ala Glu Lys Glu Asp 
10 15 20 

Gcc gac ggc ggt tec ggg ttc ttc agg egg ctg etc ace ctg teg gtg 
Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu Leu Thr Leu Ser Val 
25 30 35 

acg ctg ctg ggt ggt gtc acc ate ctg teg att ate ggc gcg ccg ctg 259 
Thr Leu Leu Gly Gly Val Thr He Leu Ser He He Gly Ala Pro Leu 
40 45 50 

ctg aca egg atg atg ctg tec tet gag gga caa gtc aac gtg gtc atg 
Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin Val Asn Val Val Met 
55 60 65 

tee acg gcc ttt gcg tat tgg ctg ctg eea cag att ttc ttc tac ggc 
Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin He Phe Phe Tyr Gly 
70 75 80 85 

ctg ttt gee ctg ttc atg get gtg ttg aac acc cgt gaa gtg ttc aaa 
Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr Arg Glu Val Phe Lys 
90 95 100 



307 



355 



403 



ccc ggc gcg tgg gca cct gtt gtc aac aat gtg ate acc ttg acc gtg 451 
Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val He Thr Leu Thr Val 
105 110 115 



499 



gtg ggc att ttt gat ccg cag ate att ttc etc ggc gtg ggc acc acc 547 
val Gly He Phe Asp Pro Gin He He Phe Leu Gly Val Gly Thr Thr 
135 140 145 

ctt ggt gtg gtt gca cag tgt eta ate atg att ccg tac ctg cgt cgc 595 
Leu Gly Val Val Ala Gin Cys Leu He Met He Pro Tyr Leu Arg Arg 
150 155 160 165 

gcg ggc att gat atg cgc cct ctg tgg ggt ate gat gcg cgt ttg aag 
Ala Gly He Asp Met Arg Pro Leu Trp Gly He Asp Ala Arg Leu Lys 
170 175 180 

caa ttc ggt ggc atg gcg atg gcg ate ate gtg tac gtg gca ate tec 691 
Gin Phe Gly Gly Met Ala Met Ala He He Val Tyr Val Ala He Ser 
185 190 195 



643 



739 



787 



get gcg ccg ttt att tat cag cag cac tgg atg ttg ctg caa gtt cct 

Ala Ala Pro Phe He Tyr Gin Gin His Trp Met Leu Leu Gin Val Pro 
215 220 225 

tat ggc ate ate ggc gtc acc ttg etc acc gcg att atg ccg cga ctg 835 

Tyr Gly He He Gly Val Thr Leu Leu Thr Ala He Met Pro Arg Leu 
230 235 240 245 



tec cgc aac gcg gca gac ggc gat gat agg gca gta gtc tet gac ctt 



883 



841 
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Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala Val Val Ser Asp Leu 
250 255 260 

cag ttg ggt tec aag eta aec tte ate gca ctg ate ece ate gtg gtg 931 
Gin Leu Gly Ser Lys Leu Thr Phe lie Ala Leu lie Pro lie Val Val 

265 270 275 

tte tte acc gee ttc ggt gtc cct att gcc aat ggc ctt ttt gee tae 979 
Phe Phe Thr Ala Phe Gly Val Pro lie Ala Asn Gly Leu Phe Ala Tyr 
280 285 290 

ggc caa ttc gat gcc aac gee gee aac ate ctt ggt tgg act ctg age 
1027 

Gly Gin Phe Asp Ala Asn Ala Ala Asn lie Leu Gly Trp Thr Leu Ser 
295 300 305 

ttc tet get tte aeg ctg att cct tac get ttg gtg ctg eta cat ctg 

1075 

Phe Ser Ala Phe Thr Leu lie Pro Tyr Ala Leu Val Leu Leu His Leu 
310 315 320 325 

cgt gtg ttt tat geg egt gaa gag gtc tgg acc cea acc ttc ate ate 
1123 

Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr Pro Thr Phe lie lie 
330 335 340 

gcc ggc ate acc gcc acc aag gtc gtg ctt tec ctg ttg gca ccg ctg 
1171 

Ala Gly lie Thr Ala Thr Lys Val Val Leu Ser Leu Leu Ala Pro Leu 
345 350 355 

ctg teg age tee ccg gag egt gtg gtg gtg ctt ctt ggt gcg gcc aac 
1219 

Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu Leu Gly Ala Ala Asn 

360 365 370 

ggt ttc agt ttc ate acc ggc gcg gtc ate ggc gcg tat ctg ttg cgc 
1267 

Gly Phe Ser Phe lie Thr Gly Ala Val lie Gly Ala Tyr Leu Leu Arg 

375 380 385 

aac aaa etc ggc ctg ttg ggt atg cgc tet ttg get aaa ace tee ctg 

Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu Ala Lys Thr Ser Leu 
390 395 400 405 

tgg gcg ttg ggc tet gcg gcg gtt ggt gca gca gca gca tgg gcg ttg 
1363 

Trp Ala Leu Gly Ser Ala Ala Val Gly Ala Ala Ala Ala Trp Ala Leu 
410 415 420 

ggg tgg ctg att caa gcc gtc gtg ggc gat ttc ttg ctg ggc act eta 
1411 

Gly Trp Leu lie Gin Ala Val Val Gly Asp Phe Leu Leu Gly Thr Leu 
425 430 435 

age tec gta ggc tac ttg ttg aac ctg get gtg ttg ggt gtc ttc ttc 
1459 

Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val Leu Gly Val Phe Phe 
440 445 450 



842 
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ate ttc gtc acc ggc ate gtg ttg tea cgt tct ggt ttg ccg gag gtc 
1507 

He Phe Val Thr Gly He Val Leu Ser Arg Ser Gly Leu Pro Glu Val 
455 460 465 

caa aac ttg ggc cag gca ctg acc cgc ate cca ggt ttg age egg ttt 
1555 

Gin Asn Leu Gly Gin Ala Leu Thr Arg He Pro Gly Leu Ser Arg Phe 
470 475 480 485 

att cgc ccg aat acc aag ate tct ttg gat gtc ggc gaa gtc tec gag 
1603 

He Arg Pro Asn Thr Lys He Ser Leu Asp Val Gly Glu Val Ser Glu 
490 495 500 

cag gat ttc tec acc cag ctg gtc gcg cca age gag ttc gca gca acc 
1651 

Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser Glu Phe Ala Ala Thr 

505 510 515 

cct gtg ccg cca ccg atg tec gee ggt att gtc cgc gga cct cgc ctg 
1699 

Pro Val Pro Pro Pro Met Ser Ala Gly He Val Arg Gly Pro Arg Leu 
520 525 530 

gtt ccc ggc gee cca gtc ggc gae ggt cgt ttc cgt ctg etc gcc gat 
1747 

Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe Arg Leu Leu Ala Asp 
535 540 545 

cac ggc ggc gtc caa ggc gcg cgt ttc tgg cag gcc cgc gag ate gcc 

1795 

His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin Ala Arg Glu He Ala 

550 555 560 565 

acc ggc aag gaa gtc gcg ctg ate ttt gtg gat act tec ggc aac gcc 
1843 

Thr Gly Lys Glu Val Ala Leu He Phe Val Asp Thr Ser Gly Asn Ala 

570 575 580 

cca ttt gcg cca ctg tct teg gca gcc gca gcg ggc ate gcc tac gag 
1891 

Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala Gly He Ala Tyr Glu 
585 590 595 

gtg cag cgc cgc acc aag aag ctg gcc age ttg ggc age ttg gcg gta 
1939 

Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu Gly Ser Leu Ala Val 
600 605 610 

gcc ccc aac ate cac tec gag gcg tac cgc aac ggt tgc etc att gtg 
1987 

Ala Pro Asn He His Ser Glu Ala Tyr Arg Asn Gly Cys Leu He Val 

615 620 625 

gcc gat tgg gtg cct ggc tec age ttg age gee gtc gcg gaa tec ggt 
2035 

Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala Val Ala Glu Ser Gly 

630 635 640 645 
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gcc gat ccc cgc gcc gcc gcg ttc gcg etc gcg gaa eta act gaa acc 
2083 

Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala Glu Leu Thr Glu Thr 
650 655 660 

ate ggc gag gee cac gag atg ggt ate ccg gcc ggc ttg gac aac aag 

2131 

lie Gly Glu Ala His Glu Met Gly lie Pro Ala Gly Leu Asp Asn Lys 
665 670 675 

tgc cga att cgt ate aac ace gac ggc cat gcc gtc etc gcc ttg ccg 
2179 

Cys Arg lie Arg lie Asn Thr Asp Gly His Ala Val Leu Ala Leu Pro 
680 685 690 

gcg att ttg ccc gat gcc tea gag etc cgc gac gcc aag tee ctg gcc 
2227 

Ala lie Leu Pro Asp Ala Ser Glu Leu Arg Asp Ala Lys Ser Leu Ala 
695 700 705 

teg gcc gcc gag atg ett ate gac gcg ace etc get ccc age gac gtc 

2275 

Ser Ala Ala Glu Met Leu lie Asp Ala Thr Leu Ala Pro Ser Asp Val 

710 715 720 725 

aag gca atg gtc act gaa gcc cag ggg eta get aca gaa gac aat ccc 
2323 

Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala Thr Glu Asp Asn Pro 
730 735 740 

gat tac gca tea ett gee atg gcg atg cgc acc tgc gga ctg ttc acc 
2371 

Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr Cys Gly Leu Phe Thr 
745 750 755 

gag gaa cca acc cac ett gtg gtg aag aag gaa aag aca cca aag ect 
2419 

Glu Glu Pro Thr His Leu Val Val Lys Lys Glu Lys Thr Pro Lys Pro 
760 765 770 

gcg aca cgt gat ggt ttc ggt gee tee gac tac acc gtc aag ggc atg 
2467 

Ti i jn TVir i k w t i i n Oiy i Plm Olj iiilu Oli Jup l illl ' UUl Llj i A iSi^ i ' lBL 



775 780 785 

gca gcc ate gcc get gtg gtg ate ate ttg gtt tec ctg gtg gcc gcc 

2515 

Ala Ala He Ala Ala Val Val He He Leu Val Ser Leu Val Ala Ala 

790 795 800 805 

ggt acc gcg ttc etc acc age ttc ttc ggc age age ace aac gaa caa 
2563 

Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser Ser Thr Asn Glu Gin 
810 815 820 

tec ccg ttg gcc tet gtt gaa gee ace ace tet gca aca cca gaa cet 
2611 

Ser Pro Leu Ala Ser Val Glu Ala Thr Thr Ser Ala Thr Pro Glu Pro 
825 830 835 
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gtg ggg cca ccg gtc tac ctg gat ctg gat caa gcc cgc acg tgg gat 
2659 

Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin Ala Arg Thr Trp Asp 
840 845 850 

gac ggt gca gga aca gat gtc acc gac gtc acc gac ggc aac acc tec 
2707 

Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr Asp Gly Asn Thr Ser 
855 860 865 

acc gca tgg acc tec acc ggc ggc gac ggc etc eta gtt gac ctg tec 
2755 

Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu Leu Val Asp Leu Ser 

870 875 880 885 

acg cet gcc cgc etc gac cgc gtc ate ttg acc acc ggc acc ggc tec 
2803 

Thr Pro Ala Arg Leu Asp Arg Val He Leu Thr Thr Gly Thr Gly Ser 
890 895 900 

gac age aac gtg acc teg acc gtg aag ate tac gca ttc aac gac gcc 
2851 

Asp Ser Asn Val Thr Ser Thr Val Lys He Tyr Ala Phe Asn Asp Ala 

905 910 915 

tea cca cac tec ctg teg gaa ggc ate gag ate ggc acc gtg gat tat 
2899 

Ser Pro His Ser Leu Ser Glu Gly He Glu He Gly Thr Val Asp Tyr 
920 925 930 

tec ggc cgc agt etc age cac age ate cgc gat tec tec aag ctt ccg 
2947 

Ser Gly Arg Ser Leu Ser His Ser He Arg Asp Ser Ser Lys Leu Pro 
935 940 945 

ggt cag gtg gaa tec gtg gtg att ctg gtc gat gag gtt cgt tec tea 
2995 

Gly Gin Val Glu Ser Val Val He Leu Val Asp Glu Val Arg Ser Ser 

950 955 960 965 

caa acc tea gac acc aat cca cag atg cag ate get gaa gta caa ctt 
3043 

Gin Thr Ser Asp Thr Asn Pro Gin Met Gin He Ala Glu Val Gin Leu 
970 975 980 

gtt ggt tgg taaattacgc gtttgtgatt gac 
3075 

Val Gly Trp 



<210> 594 
<211> 984 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 594 

Val Leu Gly Ala Val Leu Thr Ser Leu Val He Pro Val Leu Thr Arg 
15 10 15 

Ala Glu Lys Glu Asp Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu 



845 



